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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a distributed 
monitoring control system capable of taking flexible 
structure according to scale of a system and with 
excellent extendability and responsiveness. 
SOLUTION: An object of monitoring control is monitored 
and controlled performing communication among plural 
devides P, C, S mutually connected by a network. The 
network 3 is provided with plural information 
transmission routes TAG, ALM HSD, RAS. Respective 
devices P. O, S are provided with at least one function 
processing parts 4 to 7. 9, 1 1 , 1 6 to perform a 
processing regarding monitoring and control and a 
distribution processing part 18 to perform a processing 
regarding the communication. The distribution processing 
part 18 is provided with a distribution data base 18a to 
register corresponding relation between the information 
trnasmission route and the function processing part, a 
distribution registering means 18b to register the 
corresponding relation in the distribution data base 18 a 

and a distribution control means 1 8c to control the communication based on the registered 
corresponding relation. 
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CLAIMS 



[Claim(s)] 

[Claim l] The distributed SCS for supervising and controlling a supervisory -control object by 
communicating among two or more equipments which are characterized by providing the following and 
by which network connection was carried out The aforementioned network is at least one functional 
processing section for performing processing having two or more communication-of-information ways, 
and concerning [ each aforementioned equipment ] the aforementioned surveiQance and control. The 
distribution processing section for performing processing about the aforementioned communication 
****** and the aforementioned distribution processing section are a distribution database for registering 
the correspondence relation between the aforementioned communication-of-information way and the 
aforementioned functional processing section. The distribution registration means for registering the 
aforementioned correspondence relation into the aforementioned database, and distribution control 
means for controlUng the aforementioned communication based on the registered aforementioned 
correspondence relation 

[Claim 2] The distributed SCS according to claim 1 carry out having been constituted so that it may 
deliver to each aforementioned functional processing section, while the representation functional 
processing section beforehand decided among two or more aforementioned functional processing sections 
delivers between the aforementioned distribution processing sections on behalf of each of other functional 
processing section about the transmitted and received data in the aforementioned communication in at 
least one aforementioned equipment as the feature. 

[Claim 3] The distributed SCS according to claim 1 or 2 characterized by providing the following Each 
aforementioned functional processing section is the 1st functional processing section for transmitting the 
quantity of state obtained from the aforementioned supervisory-control object to the 1st 
communication-of-information way. The 2nd functional processing section for transmitting a notice to 
that effect to the 1st communication-of-information way, when the aforementioned quantity of state is 
changed exceeding the criteria decided beforehand The 3rd functional processing section for outputting 
the aforementioned quantity of state at least to one side among the objects for [ aforementioned ] 
supervisory control decided beforehand The 4th functional processing section for accumulating the 
newest value and transmitting to the 1st communication-of-information way to an inquiry at least about 
a part of information [ at least ] transmitted to the communication-of-information way of the above 1st 
The 5th functional processing section for outputting the information about the alarm based on the 
aforementioned quantity of state to the 2nd communication-of-information way, While outputting at least 
one of the information about the 6th functional processing section for accumulating the history of the 
aforementioned quantity of state, and transmitting to the 3rd communication-of-information way to an 
inquiry at least, and the value, the aforementioned history or the aforementioned alarm of the 
aforementioned newest The 7th functional processing section for inputting the operation to the 
aforementioned supervisory-control object 

[Claim 4] Each aforementioned functional processing section is the distributed SCS according to claim 3 
characterized by to have had the configuration-control means for judging the operation situation of the 
functional processing section concerned, and outputting to the 4th communication-of-information way, 
and to equip each aforementioned equipment with the composition processing section for transmitting the 
working state at least about one side to the communication-of-information way which was able to be 
decided beforehand among each equipment or each functional processing section. 

[Claim 5] The distributed SCS of any one publication of four from the claim 1 characterized by providing 
the following The aforementioned distribution database is a block which matches one 
communication-of-information way and the one functional processing section, respectively. The Ust of 
pointers which point out at least one aforementioned block which corresponds for every aforementioned 
communication-of-information way, The Ust of pointers which point out at least one aforementioned block 



which corresponds for every aforementioned functional processing section, It has the index which shows 
th^ storing field of the message which corresponds for every aforementioned functional processing section, 
each aforementioned block The 1st bidirectional hnk for connecting each blocks which match the same 
communication-of information way with one of the functional processing sections one by one, and the 2nd 
bidirectional link for connecting each blocks which match the same functional processing section with one 
of communication-of*information ways one by one 

[Claim 6] At least one aforementioned equipment is the distributed SCS of any one publication of five 
from the claim 1 characterized by discarding when the reference from all the functional processing 
sections that should receive the message is received about the message which is equipped with the shared 
memory for [ aforementioned / each ] a functional processing section refernce being carried out, and starts 
the aforementioned commimication-of-information way, while storing in the aforementioned shared 
memory. 

[Claim 7] While the representation functional processing section chosen from two or more functional 
processing sections corresponding to the communication-of'information way performs delivery with the 
aforementioned distribution processing section on behalf of each aforementioned functional processing 
section about the data transmitted and received about the aforementioned communication-of information 
way When it is constituted so that it may deliver to each of other aforementioned functional processing 
section, and an obstacle occurs in the aforementioned representation functional processing section The 
distributed SCS of any one publication of six from the claim 1 characterized by having a means for 
making the aforementioned delivery which the representation functional processing section concerned 
was performing take over to either of each of other aforementioned functional processing section. 
[Claim 8l The aforementioned composition processing section is constituted so that the functional 
processing section which the obstacle generated may be told to other functional processing sections, each 
aforementioned functional processing section It is based at least on one side among the dependences to 
the functional processing section which the contents of the aforementioned obstacle or the 
aforementioned obstacle generated. Functional degeneracy, starting of the functional processing section 
which stands by on other equipments, or the distributed SCS of any one publication of seven firom the 
claim 4 characterized by being constituted so that at least one of spontaneous functional halt may be 
chosen. 

[Claim 9] It is the distributed SCS [ eight 1 of any one publication firom the claim 1 the aforementioned 
distribution registration means is constituted so that the category of the message which each functional 
processing section receives may be beforehand registered into the aforementioned distribution database, 
and the aforementioned distribution control means set a category as a transmitting message, and carry 
out having been constituted so that a receiving message might distribute only to each functional 
processing section corresponding to the category set as the receiving message as the feature. 
[Claim 10] Each aforementioned distribution processing section of each aforementioned equipment by 
exchanging the connection situation of meaning which functional processing section being matched with 
which communication-of -information way in each equipment Create the connection situation in the whole 
distributed SCS, and it is based on the connection situation in the aforementioned whole system. It 
judges whether the functional processing section which receives a message exists in a distributed SCS 
from the communication-of-information way which is going to transmit a message. When the functional 
processing section which receives a message does not exist in a distributed SCS from the 
communication-of-information way which is going to transmit a message The distributed SCS of any one 
publication of nine fi-om the claim 1 characterized by constituting the message concerned so that there 
may be no delivery in a communication-of-information way. 

[Claim 11] It has the communication of-information way redundancy-ized by two or more systems, each 
distribution processing section of each aforementioned equipment When the same message is sent out to 
two or more systems of the same communication-of-information way, Two or more messages which add 
the identification information of the message of a transmitting agency and the transmitting origin 
concerned to a message, and have the same transmitting origin and identification information are the 
distributed SCSs of any one publication of ten fi-om the claim 1 characterized by being constituted so that 
it may receive by first-arrival priority. 

[Claim 12] The distributed SCS of any one publication of 11 by the claim 4 characterized by to have a 
means for resetting the equipment concerned when it changes into the state where of only the 
distribution processing section and the composition processing section are working on the aforementioned 
equipment, and the functional processing section is not working as a result of the functional processing 
section on equipment stopping based on the obstacle generated in other functional processing sections. 
[Claim 13] Two or more functional processing sections which achieve the same function are prepared on 
mutually different equipment. It is constituted so that it may become the common system in which one 



actually achieves the aforementioned function among those and others may serve as a standby system for 
substituting at the time of the obstacle of the aforementioned common system. The degree of health for 
every equipment calculated on the criteria beforehand decided from the state where it was detected about 
each part of hardware of each equipment among two or more aforementioned functional processing 
sections The distributed SCS of any one publication of 12 from the claim 1 characterized by being 
constituted so that the functional processing section on the highest equipment may serve as a common 
system. 

[Claim 14] The distributed SCS of any one publication of 13 from the claim 1 characterized by being 
constituted so that detection [ missing ] of the message which should receive from a 
communication-of-information way, and the resending demand to the sending area of the message may be 
performed. 

[Claim 15] The functional processing section of the above 7th is the distributed SCS of any one 
publication of 14 from the claim 3 characterized by being constituted so that it may display as a graph 
which shows the maximum and the minimum value within the period specified in the history which the 
6th functional processing section acciunulated in the form which was able to be decided beforehand. 
[Claim 16] The distributed supervisory-control method for supervising and controUing a 
supervisory-control object by communicating among two or more equipments which are characterized by 
providing the following and by which network connection was carried out It is at least one functional 
processing section as a process for performing processing about the aforementioned surveillance and 
control to each aforementioned equipment using two or more communication-of-information ways in the 
aforementioned network. It is the distribution processing section as a process for performing processing 
about the aforementioned communication. The step for ****** and the aforementioned distribution 
processing section registering the correspondence relation between the aforementioned 
communication-of-information way and the aforementioned functional processing section into a 
distribution database The step for the aforementioned distribution processing section controlling the 
aforementioned communication based on the registered aforementioned correspondence relation 
[Claim 17] The distributed supervisory- control method accordiag to claim 16 which carries out 
[ delivering to each aforementioned functional processing section, while the representation functional 
processing section beforehand decided among two or more aforementioned functional processing sections 
delivers between the aforementioned distribution processing sections on behalf of each of other functional 
processing section about the transmitted and received data in the aforementioned communication in at 
least one aforementioned equipment, and ] as the feature. 

[Claim 18] The distributed supervisory-control method according to claim 16 or 17 characterized by 
providing the following The step for the 1st functional processing section transmitting the quantity of 
state obtained from the aforementioned supervisory-control object to the 1st 
communication-of-information way among each aforementioned functional processing section The step for 
the 2nd functional processing section transmitting a notice to that effect to the 1st 
communication-of-information way, when the aforementioned quantity of state is changed exceeding the 
criteria decided beforehand The step for the 3rd functional processing section outputting the 
aforementioned quantity of state at least to one side among the objects for [ aforementioned ] supervisory 
control decided beforehand The step for the 4th functional processing section accumulating the newest 
value, and transmitting to the 1st communication-of-information way to an inquiry at least about a part 
of information [ at least] transmitted to the communication-of-information way of the above 1st The step 
for the 5th functional processing section outputting the information about the alarm based on the 
aforementioned quantity of state to the 2nd communication-of-information way, The step for the 6th 
functional processing section accumulating the history of the aforementioned quantity of state, and 
transmitting to the 3rd communication-of-information way to an inquiry at least, The step which inputs 
the operation to the aforementioned supervisory-control object while the 7th functional processing section 
outputs at least one of the information about the value, the aforementioned history, or the aforementioned 
alarm of the aforementioned newest 

[Claim 19] The distributed supervisory-control method according to claim 18 characterized by to be 
included the configuration -control step for each aforementioned functional processing section judging the 
operation situation of the fimctional processing section concerned, and outputting to the 4th 
communication-of-information way, and the composition processing step for each aforementioned 
equipment transmitting the working state at least about one side to the communication-of-information 
way which was able to be decided beforehand among each equipment or each functional processing 
section. 

[Claim 20] The aforementioned distribution database characterized by providing the following The step 
for matching one communication-of-information way and the one functional processing section with one 



block, respectively The step for specifying at least one aforementioned corresponding block from the hst of 
pointers for every aforementioned communication-of information way, The step for specifying at least one 
aforementioned corresponding block from the Ust of pointers for every aforementioned functional 
processing section, The step for pinpointing the storing field of a corresponding message from an index for 
every aforementioned functional processing section, The step for connecting each blocks which match the 
same communication-of information way with one of the functional processing sections about each ****** 
and aforementioned block one by one by the 1st bidirectional link, The step for connecting each blocks 
which match the same functional processing section with one of communication-of -information ways one 
by one by the 2nd bidirectional link 

[Claim 21] At least one aforementioned equipment characterized by providing the following The step for 
storing in the aforementioned shared memory about the message concerning the aforementioned 
communication-of information way using the shared memory for [ aforementioned / each 1 a functional 
processing section refernce being carried out The step for discarding, when the reference from all the 
functional processing sections that should receive the message for each message stored in the 
aforementioned shared memory is received 

[Claim 22] The distributed supervisory -control method of any one pubhcation of 21 from the claim 16 
characterized by providing the following The step for delivering to each of other aforementioned 
functional processing section, while the representation functional processing section chosen from two or 
more functional processing sections corresponding to the communication-of information way performs 
delivery with the aforementioned distribution processing section on behalf of each aforementioned 
functional processing section about the data transmitted and received about the aforementioned 
communication-of-information way The step for making the aforementioned delivery which the 
representation functional processing section concerned was performing take over to either of each of other 
aforementioned functional processing section, when an obstacle occurs in the aforementioned 
representation fimctional processing section 

[Claim 23] The distributed supervisory-control method of any one pubhcation of 22 from the claim 16 
characterized by providing the following The step for telling the functional processing section which the 
obstacle generated to other functional processing sections Starting of the functional processing section in 
which each aforementioned functional processing section stands by on functional degeneracy and other 
equipments at least based on one side among the dependences to the functional processing section which 
the contents of the aforementioned obstacle or the aforementioned obstacle generated, or the step for 
choosing at least one of spontaneous functional halt 

[Claim 24] The distributed supervisory-control method of any one pubhcation of 23 from the claim 16 
characterized by providing the following The step for adding the identification information of the message 
of a transmitting agency and the transmitting origin concerned to a message, when each distribution 
processing section of each aforementioned equipment sends out the same message to two or more systems 
at two or more systems of the same commimication-of-information way using the redundancy-ized 
communication-of information way Two or more messages with the same transmitting origin and 
identification information are the steps for receiving by first-arrival priority. 

[Claim 25] By communicating using a computer among two or more equipments by which network 
connection was carried out In the record medium which recorded the software for distributed supervisory 
control for supervising and controUing a supervisory-control object The software as a process for making 
two or more commimication-of-information ways used for the aforementioned computer in the 
aforementioned network, and performing processing about the aforementioned surveillance and control to 
each aforementioned equipment As at least one functional processing section and a process for performing 
processing about the aforementioned communication, the distribution processing section, The record 
medium recorded the software for distributed supervisory control carry out making the aforementioned 
communication control as the feature based on the aforementioned correspondence relation which 
********** and the aforementioned distribution processing section were made to register the 
correspondence relation between the aforementioned communication-of information way and the 
aforementioned functional processing section into a distribution database, and was registered into them 
by the aforementioned distribution processing section. 

[Claim 26] The aforementioned software to the aforementioned computer The inside of each 
aforementioned functional processing section, The quantity of state obtained from the aforementioned 
supervisory-control object by the 1st functional processing section is made to transmit to the 1st 
communication-of information way. When the aforementioned quantity of state is changed in the 2nd 
functional processing section exceeding the criteria decided beforehand, a notice to that effect is made to 
transmit to the 1st communication-of information way. The aforementioned quantity of state is made to 
output to the 3rd functional processing section at least to one side among the objects for 



[ aforementioned ] supervisory control decided beforehand. About a part of information [ at least ] 
transmitted to the 4th functional processing section on the commxmication-of-information way of the 
above 1st Accumulate the newest value and it is made to transmit to tie 1st 
communication-of*mformation way to an inquiry at least. The 2nd communication-of-information way is 
made to output the information about the alarm based on the aforementioned quantity of state to the 5th 
functional processing section. Accumulate the history of the aforementioned quantity of state in the 6th 
functional processing section, and it is made to transmit to the 3rd communication-of-information way to 
an inquiry at least. The record medium which recorded the software for distributed supervisory control 
according to claim 25 characterized by making the input of the operation to the aforementioned 
supervisory-control object received while making at least one of the information about the value, the 
aforementioned history, or the aforementioned alarm of the aforementioned newest output to the 7th 
functional processing section. 

[Claim 27] The aforementioned software about the data transmitted and received by the aforementioned 
computer about the aforementioned communication-of-information way While making delivery with the 
aforementioned distribution processing section perform in the representation functional processing 
section chosen from two or more functional processing sections corresponding to the 
communication-of-information way on behalf of each aforementioned functional processing section When 
it is made to deliver to each of other aforementioned functional processing section and an obstacle occurs 
in the aforementioned representation functional processing section The record medium which recorded 
the software for distributed supervisory control according to claim 25 or 26 characterized by making the 
aforementioned dehvery which the representation functional processing section concerned was 
performing take over to either of each of other aforementioned functional processing section. 
[Claim 28] The aforementioned software makes the aforementioned computer notify the functional 
processing section which the obstacle generated to other functional processing sections, in each 
aforementioned functional processing section It is based at least on one side among the dependences to 
the functional processing section which the contents of the aforementioned obstacle or the 
aforementioned obstacle generated. The record mediiim which recorded the software for distributed 
supervisory control of any one publication of 27 from functional degeneracy, starting of the functional 
processing section which stands by on other equipments, or the claim 25 characterized by making at least 
one of spontaneous functional halt choose. 

[Claim 29] When the aforementioned software sends out the same message to the aforementioned 
computer at two or more systems by which each distribution processing section of each aforementioned 
equipment was redundancy ized about the same communication-of-information way. The identification 
information of the message of a transmitting agency and the transmitting origin concerned is made to add 
to a message. Two or more messages with the same transmitting origin and identification information are 
the record media which recorded the software for distributed supervisory control of any one publication of 
28 from the claim 25 characterized by making it receive by first-arrival priority. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention corresponds to a configuration change 
flexibly about improvement of the technology of distributed supervisory control which performs 
surveillance and conta-ol about objects, such as a plant, with two or more configuration equipment which 
carried out network connection, without stopping the whole especially. 
[0002] 

[Description of the Prior Art] From the former, in various kinds of plants, such as a power generating 
plant and a water-purifying plant, many measure points are prepared very much and cooling water 
temperature of effluent, the quantity of state, for example, the cooling water feed water temperature, of 
the process in each measure point, a turbine rotational frequency, boiler steam temperature, etc. are 
measured. While these process quantity of states are continuously monitored by the supervisory-control 
board with which the intensive supervisory -control room was equipped, or the monitor control desk, they 
are used also for the process control by the control unit. 

[0003] It was integration[ both ]-ized, and while especially the equipment that had been independent to 
each, such as a control unit and supervisory equipment, in connection with digitization of 
instrumentation control progressing in recent years shares the quantity of state obtained from the sensor 
installed in a plant by which network connection is carried out, it has accomplished the change to the 
distributed SCS which has the expandability according to the scale and flexibihty of a plant. 
[0004] on the other hand, in the network communication technology used as the base of a computer 
system, Internet Protocol (IP/Internet Protocol) was established as a de-facto standard, and by hardware, 
while improvement in the speed is attained centering on Ethernet, also in software, the client/server type 
distributed system using TCP (Transmission Control Protocol) / IP protocol occupies large number of 
people 

[0005] A this client/server type system is a system realized by doubling two or more sets of relations called 
the side (it is called a client) Gt is called a server) offered [ that receives service and ], and if at least one 
function of the used service is suspended while it has the feature that a flexible system configuration can 
be taken by arrangement of a server, the function of the whole client may lose it. For this reason, in the 
host by whom a server works, according to the significance of service, in order to secure rehability, 
improvement in the obstacle -proof nature by redundant-izing and multiplexing which used the cluster 
system etc. is achieved. 

[0006] Here, when it treats as one system, combining systems, such as a server, two or more and some 
problems occur [ for example, ] in a certain server, a cluster system can separate the server from a system, 
and can perform the process and transaction under execution on other servers which remained. 
[0007] Especially the situation that causes loss of a whole function also in process monitoring not to 
mention process control by loss of a function in part so that the system aiming at the supervisory control 
of a plant is not permitted, and the necessary minimum function for continuing plant operation must be 
able to be used. 

[0008] Here, drawing 52 is the functional block diagram showing the example of composition of the 
conventional distributed SCS. That is, in this example, the control unit with which 21 performs process 
control, the surveillance server equipment with which 22a performs process monitoring, and 22b are 
surveillance cUent equipment which performs process monitoring. In addition, in accordance with these 
surveillance server equipment 22a and surveillance client equipment 22b, it is called supervisory 
equipment 22 (a, b). Moreover, 30 is a communication network which connects these control units 21 and 
supervisory equipment. 

[0009] In this example, each control unit 21 takes the composition divided for every system in order to 
limit the influence of [ at the time of hardware failvire generating ], and each equipment performs 
independently quantity of state input from a measure point, and process I/O of an operation required for 



process control, and a controlled variable. That is, when the quantity of state of the measure point 
inputted into each control unit 21 and a part of value calculated according to an operation become a 
supervisory point and the change more than constant value is accepted, the newest state is transmitted to 
surveillance server equipment 22a and surveillance client equipment 22b through network transmission 
equipment, such as a communication network 30. In addition, supervisory points are attributes, such as a 
quantity of state chosen as a candidate for sxu-veillance. 

[0010] Moreover, even if each supervisory equipment 22 holds the newest state of a supervisory point 
independently and an obstacle generates it in some supervisory eqmpment 22 (a, b), there is no influence 
in grasp of a state, and operation of plant configxu'ation equipment. 

[OOll] Thus, although network connection of the device which constitutes a distributed SCS is carried out, 
it is common to use an UDP/IP protocol in order to become a loose coupling to the equipment on a network. 
This UDP/IP protocol is IP Gnternet Protocol) which is a Network layer protocol. It is what combined 
UDP (User Datagram Protocol) as a transport layer protocol, and is the method which transmits in the 
state where connection with a communication place is not established. 

[0012] although there is a problem that where of no guarantee whose contents transmitted as a property 
of a protocol receive a message at a transmission place is, in such an UDP/IP protocol while there is an 
advantage of needlessness in transmission which starts establishment with a communication place Uke a 
TCP/IP protocol, even if change of a quantity of state does not occur to this problem, it is common that a 
control unit solves all quantity of states by transmitting to supervisory equipment periodically 
[0013] 

[Problem(s) to be Solved by the Invention] by the way, with the above conventional technology, the scale of 
a required control unit and supervisory equipment changes according to the scale of a plant in addition 
In communication according to a TCP/IP protocol in order to redimdancyize surveillance server 
equipment in order to raise reliability, or to distribute the function as surveillance server equipment to 
two or more servers The structure surveillance client equipment can recognize the surveillance server 
equipment which offers service to be for every service is required, and there was a problem that mounting 
was compUcated. 

[0014] Moreover, since informational transmission is needed between server -clients besides the main part 
of data to transmit and receive originally for operations, such as establishment of connection, and a check 
of arrival of the mail, there is also a problem that where of the bandwidth which a transmission hne has 
is unutilizable for the maximum, and communicative improvement in efficiency was potentially called for 
in communication by the TCP/IP protocol currently used with the above conventional technology. 
[0015] In addition, with the above conventional technology, surveillance server equipment needed to tell 
the service situation to surveillance chent equipment. For this reason, in order to expand a scale, a range, 
etc. for supervisory control, when the configuration change of the decentralized control equipment by 
addition of surveillance client equipment etc. was performed, the whole equipment was made to suspend 
and there was a problem that influence, such as needing the setting change in surveillance server 
equipment, was large. 

[0016] Proposed in order that this invention might solve the trouble of the above conventional technology, 
the purpose is offering the record medium with which mounting recorded the technology of easy 
distributed supervisory control, i.e., a distributed SCS, a method, and the software for distributed 
supervisory control. Moreover, other purposes of this invention are offering the technology of the 
distributed supervisory control which communicates at the outstanding efficiency. Moreover, other 
purposes of this invention are offering the technology of the distributed supervisory control which can 
respond to expansion for supervisory control, without stopping the whole. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of a claim 1 In 
the distributed SCS for supervising and controlling a supervisory-control object by communicating among 
two or more eqmpments by which network connection was carried out The aforementioned network is 
equipped with two or more communication-of-information ways, each aforementioned equipment It has at 
least one functional processing section for performing processing about the aforementioned surveillance 
and control, and the distribution processing section for performing processing about the aforementioned 
communication, the aforementioned distribution processing section It carries out having had the 
distribution database for registering the correspondence relation between the aforementioned 
communication-of-information way and the aforementioned functional processing section, a distribution 
registration means for registering the aforementioned correspondence relation into the aforementioned 
database, and the distribution control means for controlling the aforementioned communication based on 
the registered aforementioned correspondence relation as the feature. Invention of a claim 16 is what has 
grasped invention of a claim 1 from a viewpoint of a method. In the distributed supervisory-control 



method for supervising and controlling a supervisory-control object by communicating among two or more 
equipments by which network connection was carried out As a process for performing processing about 
the aforementioned surveillance and control to each aforementioned equipment using two or more 
communication-of-information ways in the aforementioned network As at least one functional processing 
section and a process for performing processing about the aforementioned communication, the 
distribution processing section, It carries out containing the step for ****** and the aforementioned 
distribution processing section registering the correspondence relation between the aforementioned 
communication-of*information way and the aforementioned functional processing section into a 
distribution database, and the step for controlling the aforementioned commtmication based on tiie 
aforementioned correspondence relation into which the aforementioned distribution processing section 
was registered as the feature. Invention of a claim 25 is what has grasped invention of claims 1 and 16 
from a viewpoint of the record medium which recorded the software of a computer, and in which computer 
reading is possible. By communicating using computer among two or more equipments by which network 
connection was carried out In the record medium which recorded the software for distributed supervisory 
control for supervising and controlUng a supervisory-control object The software as a process for making 
two or more communication-of-information ways used for the aforementioned computer in the 
aforementioned network, and performing processing about the aforementioned surveillance and control to 
each aforementioned equipment As at least one functional processing section and a process for performing 
processing about the aforementioned communication, the distribution processing section, Based on the 
aforementioned correspondence relation which ********** and the aforementioned distribution 
processing section were made to register the correspondence relation between the aforementioned 
communication-of-information way and the aforementioned functional processing section into a 
distribution database, and was registered into them by the aforementioned distribution processing 
section, it carries out making the aforementioned communication control as the feature. In invention of 
claims 1, 16, and 25, network connection of each equipment called the control unit and supervisory 
equipment used as a structure -of -a- system unit is carried out, and it defines what information is 
exchanged for two or more communication-of-information way of every prepared on the network. 
Moreover, the distribution processing section on each equipment registers the information on which 
functional processing section transmits and receives data about which communication-of-information way 
into a distribution database, and commimication is controlled or it exchanges such information mutually. 
Thereby, the distribution processing section on each equipment becomes possible [ performing the 
required transmission and reception of using the communication-of-information way according to the 
informational kind properly, and a sending area not recognizing a receiviag side at a physical network 
address called an IP address in the other party, either, and specifying the distribution place of a message 
etc. ]. Consequently, since flexible composition can be taken according to the scale of a system Can obtain 
the distributed SCS excellent in expandability and responsibility, and, also in configuration changes, such 
as establishment, removal, movement, change, a halt, and a maintenance of equipment or the functional 
processing section Since it is only sufficient not to give change to the composition itself and the protocol of 
a network or a communication-of-information way, but to change the connection relation between a 
communication-of-information way and the functional processing section within the corresponding 
equipment, it becomes unnecessary [ a system-wide halt ]. Especially the situation that the data of siervice 
will be returned if a request is sent to a certain communication-of-information way even if it performs 
addition of surveillance chent equipment using redundant-izing of surveillance server equipment, 
distribution, and it etc., in order to expand a scale, a range, etc. for supervisory control, when service 
which offers the information on a specific kind with surveillance server equipment etc. is offered does not 
change. That is, since the structure surveillance cUent equipment can recognize surveillance server 
equipment to be for every service also becomes unnecessary, mounting also becomes easy. It becomes 
unnecessary moreover, for surveillance server equipment to teU a service situation to surveillance client 
equipment. Furthermore, when performing the configuration change by addition of the above equipments 
etc., the whole system is made to suspend and the influence of needing the setting change in surveillance 
server equipment etc. is not produced. As an example, two or more logical communication-of-information 
ways are prepared using multicasting transmission by the UDP/IP protocol, and it defines beforehand 
what message is exchanged by each communication-of-information on the street. Moreover, both 
correspondence relation is connected by registering with a distribution database about each functional 
processing section on a system, and the communication-of-information way made into the object of I/O 
when achieving the function. In this case, each communication-of-information way corresponds to the 
multicast address for example, in multicasting transmission. Moreover, the connection between each 
functional processing section and a communication-of-information way is equivalent to matching the 
multicast address corresponding to a commimication-of-information way with IP port number secured for 



the process which realizes each functional processing section, and transmitting and receiving a message. 
In such an UDP/IP protocol, since the overhead for establishment of connection, the check of arrival of the 
mail, etc. is not produced compared with the TCP/IP protocol currently used with the conventional 
technology, the bandwidth which the transmission line of a between [ server-clients ] etc. has can be 
utilized for the maximum, and communicative efficiency is also improved. 

[0018] Invention of a claim 2 carries out that the representation functional processing section beforehand 
decided among two or more aforementioned functional processing sections was constituted so that it may 
deliver to each aforementioned fxmctional processing section, while deUvering between the 
aforementioned distribution processing sections on behalf of each of other functional processing section 
about the transmitted and received data in the aforementioned communication as the feature in at least 
one aforementioned equipment in a distributed SCS according to claim 1. Invention of a claim 17 is what 
has grasped invention of a claim 2 from a viewpoint of a method. In the distributed supervisory-control 
method according to claim 16, it sets to at least one aforementioned equipment. While the representation 
functional processing section beforehand decided among two or more aforementioned functional 
processing sections delivers between the aforementioned distribution processing sections on behalf of 
each of other functional processing section about the transmitted and received data in the aforementioned 
communication, it is characterized by delivering to each aforementioned functional processing section. 
Among two or more functional processing sections on a certain equipment, on behalf of other functional 
processing sections, the one representation functional processing section performs message reception 
from a communication network etc. through the distribution processing section, and copies and passes a 
receiving message to other functional processing sections through a software bus etc. in invention of 
claims 2 and 17. For this reason, about the exchange of the transmitted and received data in the 
distribution processing section, an object is unified by the representation functional processing section 
and a load is mitigated. 

[0019] Invention of a claim 3 is set to a distributed SCS according to claim 1 or 2. each aforementioned 
functional processing section The 1st functional processing section for transmitting the quantity of state 
obtained firom the aforementioned supervisory-control object to the 1st communication-of-information 
way, The 2nd functional processing section for transmitting a notice to that effect to the Ist 
communication-of-information way, when the aforementioned quantity of state is changed exceeding the 
criteria decided beforehand, The 3rd functional processing section for outputting the aforementioned 
quantity of state at least to one side among the objects for [ aforementioned ] supervisory control decided 
beforehand, The 4th functional processing section for accumulating the newest value and transmitting to 
the 1st communication-of*information way to an inquiry at least about a part of information [ at least ] 
transmitted to the communication of information way of the above 1st The 5th functional processing 
section for outputting the information about the alarm based on the aforementioned quantity of state to 
the 2nd communication-of-information way, While outputting at least one of the information about the 
6th functional processing section for accumulating the history of the aforementioned quantity of state, 
and transmitting to the 3rd communication-of-information way to an inquiry at least, and the value, the 
aforementioned history or the aforementioned alarm of the aforementioned newest It is characterized by 
including the 7th functional processing section for inputting the operation to the aforementioned 
supervisory-control object. Invention of a claim 18 is what has grasped invention of a claim 3 from a 
viewpoint of a method. The step for the 1st functional processing section transmitting the quantity of 
state obtained from the aforementioned supervisory-control object to the 1st 
communication-of-information way among each aforementioned functional processing section in the 
distributed supervisory-control ioiethod according to claim 16 or 17, The step for the 2nd functional 
processing section transmitting a notice to that effect to the 1st comm\mication-of-information way, when 
the aforementioned quantity of state is changed exceeding the criteria decided beforehand. The step for 
the 3rd functional processing section outputting the aforementioned quantity of state at least to one side 
among the objects for [ aforementioned ] supervisory control decided beforehand. The step for the 4th 
functional processing section accumulating the newest value, and transmitting to the 1st 
communication-of-information way to an inquiry at least about a part of information ( at least ] 
transmitted to the communication-of-information way of the above 1st The step for the 5th functional 
processing section outputting the information about the alarm based on the aforementioned quantity of 
state to the 2nd communication-of-information way, The step for the 6th functional processing section 
accumulating the history of the aforementioned quantity of state, and transmitting to the 3rd 
communication-of-information way to an inquiry at least, While the 7th functional processing section 
outputs at least one of the information about the value, the aforementioned history, or the aforementioned 
alarm of the aforementioned newest, it is characterized by including the step which inputs the operation 
to the aforementioned supervisory-control object. Invention of a claim 26 is what has grasped invention of 



claims 3 and 18 from a viewpoint of tJie record medium which recorded the software of a computer, and in 
which computer reading is possible. In the record medium which recorded the software for distributed 
supervisory control according to claim 25 The aforementioned software to the aforementioned computer 
The inside of each aforementioned functional processing section, The quantity of state obtained from the 
aforementioned supervisory-control object by the 1st functional processing section is made to transmit to 
the 1st communication-of"information way. When the aforementioned quantity of state is changed in the 
2nd functional processing section exceeding the criteria decided beforehand, a notice to that effect is made 
to transmit to the 1st communication-of- information way. The aforementioned quantity of state is made 
to output to the 3rd functional processing section at least to one side amoi^ the objects for 
[ aforementioned ] supervisory control decided beforehand. About a part of information [ at least ] 
transmitted to the 4th functional processing section on the communication-of-information way of the 
above 1st Accumulate the newest value and it is made to transmit to ' the 1st 
communication-of-information way to an inquiry at least. The 2nd communication-of-information way is 
made to output the information about the alarm based on the aforementioned quantity of state to the 5th 
functional processing section. Accumulate the history of the aforementioned quantity of state in the 6th 
functional processing section, and it is made to transmit to the 3rd communication-of-information way to 
an inquiry at least. While making at least one of the information about the value, the aforementioned 
history, or the aforementioned alarm of the aforementioned newest output to the 7th functional 
processing section, it is characterized by making the input of the operation to the aforementioned 
supervisory-control object received. In invention of claims 3, 18, and 26, the 1st 
communication-of-information way uses the information concerning [ the steady information, such as a 
quantity of state and its notice of change, and 2nd communication-of-information way ] an alarm, and the 
3rd communication-of-information way properly to the exchange of the information about a history. It can 
only connect with the corresponding communication-of-information way, and each functional processing 
section can transmit by such proper use and receive easily only information required for the processing 
which it takes charge of itself. Moreover, since an exchange can be continued about the other information 
on other communication-of-information ways even when an obstacle occurs in a part of 
communication-of mformation ways and functional processing sections by the above proper use, influence 
can be suppressed to the minimum. In addition, the following can be considered as an example of a 
distributed SCS. for example, it comes out with the control unit distributed to each part of a plant, one or 
more surveillance server equipments, and the surveillance client equipment for every surveillance section, 
and a distributed SCS is constituted And the 1st to 4th functional processing section is prepared in a 
control Tinit, and the output for [ of a quantity of state, transmission of the change, accumulation of the 
newest value of a quantity of state and a quantity of state, or operation ] supervisory control etc. makes it 
take charge of processing of the approach for supervisory control first. Moreover, it is made to take charge 
of the exchange with a monitor, and the 5th functional processing section handling an alarm and the 7th 
functional processing section which treats an information output and operation between monitors are 
prepared, and specifically, if required, the 4th functional processing section which accumulates the 
newest value of a quantity of state will be prepared in surveillance client equipment like a control unit. 
Moreover, in order to make it respond to history reference from such surveillance cUent equipment, the 
6th functional processing section treating a history is prepared in surveillance server equipment. 
[0020] Invention of a claim 4 is equipped with the configuration-control means for each aforementioned 
functional processing section judging the operation situation of the functional processing section 
concerned, and outputting to the 4th communication-of-information way in a distributed SCS according to 
claim 3, and each aforementioned equipment carries out having had the composition processing section 
for transmitting the working state at least about one side to the communication-of-information way which 
was able to be decided beforehand among each equipment or each functional processing section as the 
feature. Invention of a claim 19 is what has grasped invention of a claim 4 firom a viewpoint of a method. 
The configuration control step for each aforementioned functional processing section judging the 
operation situation of the functional processing section concerned, and outputting to the 4th 
communication-of-information way in the distributed supervisory -control method according to claim 18 
Each aforementioned equipment is characterized by including the composition processing step for 
transmitting the working state at least about one side to the communication-of-information way which 
was able to be decided beforehand among each equipment or each functional processing section. In 
invention of claims 4 and 19, each functional processing section transmits the operation situation judged 
by the technique of a self-test by the configuration control means etc. to the 4th different 
communication-of-information way from the 1st to 3rd communication-of-information way. For this 
reason, since another side is not affected even if the exchange of information required for original 
surveillance and original control and the exchange of the information about the working state of each 



functional processing section become independent mutually and an obstacle is in one side, system-wide 
reliability improves. Moreover, the composition processing section on each equipment etc. grasps the 
operation situation of the working state of the whole equipment concerned, or each fxmctional processing 
section, and since it notifies to other equipments or it becomes easy for each equipment to grasp the 
operation situation of the fxmctional processing section on other equipments through the 4th 
communication of information way, system-wide employment becomes easy. In addition, the composition 
processing section can be constituted as a kind of the functional processing section. 

[002 ll Invention of a claim 5 is set from a claim 1 to the distributed SCS of any one pubUcation of four, the 
aforementioned distribution database The block which matches one communication-of-information way 
and the one functional processing section, respectively, The list of pointers which point out at least one 
aforementioned block which corresponds for every aforementioned communication-of-information way, 
The Ust of pointers which point out at least one aforementioned block which corresponds for every 
aforementioned functional processing section, It has the index which shows the storing field of the 
message which corresponds for every aforementioned functional processing section, each aforementioned 
block The 1st bidirectional link for connecting each blocks which match the same 
communication-of-information way with one of the functional processing sections one by one, It is 
characterized by having the 2nd bidirectional link for connecting each blocks which match the same 
functional processing section with one of communication-of-information ways one by one. Invention of a 
claim 20 is what has grasped invention of a claim 5 from a viewpoint of a method. In the distributed 
supervisory-control method of any one publication of 19 from a claim 16 The step for matching one 
communication-of-information way and the one functional processing section with one block in the 
aforementioned distribution database, respectively, The step for specifying at least one aforementioned 
corresponding block from the list of pointers for every aforementioned commxmication of-information way, 
The step for specifying at least one aforementioned corresponding block from the list of pointers for every 
aforementioned functional processing section, The step for pinpointing the storing field of a corresponding 
message from an index for every aforementioned functional processing section, The step for connecting 
each blocks which match the same communication-of-information way with one of the functional 
processing sections about each ****** and aforementioned block one by one by the 1st bidirectional link, 
It is characterized by including the step for connecting each blocks which match the same functional 
processing section with one of commimication-of'information ways one by one by the 2nd bidirectional 
link. In the distribution database in invention of claims 5 and 20 The blocks in connection with [ express 
the correspondence relation between one commxmication-of-information way and the one functional 
processing section with one block, and ] the same communication-of-information way The structure of a 
double connection list where the blocks in connection with the same functional processing section 
connected the bidirectional link one by one, respectively is taken, and the head of the train of a 
corresponding block and the link to a tail are further set up from the Ust of each 
communication-of-information way and each functional processing section. For this reason, the 
communication-of-information way which a certain functional processing section receives, for example 
can be easily pinpointed altogether by following a bidirectional link from any block corresponding to the 
functional processing section. Similarly, it can be easily specified altogether by following a bidirectional 
link from any block corresponding to the communication-of-information way whether the received data 
from a certain communication-of-information way should be passed to which and which functional 
processing section. And what is necessary is just to store the message which corresponds for every 
functional processing section in the storing field which the index of the functional processing section 
shows. Moreover, a change called a block, i.e., an addition and deletion of connection, can be efficiently 
made from any block by taking the structure of a double connection Ust. Transmission and reception, 
connection, release, etc. which relate to the communication-of-information way where each functional 
processing section is connected by the above can be ensured efficiently. 

[0022] It carries out that invention of a claim 6 discards it when the reference from all the functional 
processing sections that should receive the message is received about the message which is equipped with 
the shared memory for aforementioned each functional processing section refernce being carried out in 
the distributed SCS of any one publication of five from a claim 1, and starts the aforementioned 
communication-of-information way, while storing at least one aforementioned equipment in the 
aforementioned shared memory as the feature. Invention of a claim 21 is what has grasped invention of a 
claim 6 from a viewpoint of a method. In the distributed supervisory-control method of any one 
publication of 20 from a claim 16 The step for storing in the aforementioned shared memory about the 
message concerning the aforementioned communication-of-information way in at least one 
aforementioned equipment using the shared memory for [ aforementioned / each ] a functional processing 
section refernce being carried out. It is characterized by including the step for discarding, when the 



reference from all the functional processing sections that should receive the message for each message 
stored in the aforementioned shared memory is received. In invention of claims 6 and 21, duplication 
storing of the message received by two or more functional processing sections is not carried out for every 
functional processing section, but since it is stored in each shared memory by which a functional 
processing section refernce is carried out, a storage region is used effectively. Moreover, since the message 
stored in the shared memory is discarded after it receives the reference from all the functional processing 
sections that should receive the message, it is certainly passed to all the functional processing sections 
that need the message. Consequently, though a lot of messages occur between each functional processing 
section especially contained in a distributed SCS, since only necessary minimiun physical memory is 
consumed, it becomes possible to obtain the good performance which harnessed ** memory. 
[0023] Invention of a claim 7 is set from a claim 1 to the distributed SCS of any one publication of six. 
While the representation functional processing section chosen from two or more functional J)rocessing 
sections corresponding to the communication-of information way performs delivery with the 
aforementioned distribution processing section on behalf of each aforementioned functional processing 
section about the data transmitted and received about the aforementioned communication-of-information 
way When it is constituted so that it may deliver to each of other aforementioned functional processing 
section, and an obstacle occurs in the aforementioned representation functional processing section, it 
carries out having had the means for making the aforementioned delivery which the representation 
functional processing section concerned was performing take over to either of each of other 
aforementioned functional processing section as the feature. Invention of a claim 22 is what has grasped 
invention of a claim 7 from a viewpoint of a method. In the distributed supervisory-control method of any 
one pubUcation of 21 from a claim 16 While the representation functional processing section chosen from 
two or more functional processing sections corresponding to the communication-of-information way 
performs delivery with the aforementioned distribution processing section on behalf of each 
aforementioned functional processing section about the data transmitted and received about the 
aforementioned communication of-information way It is characterized by including the step for delivering 
to each of other aforementioned functional processing section, and the step for making the 
aforementioned dehvery which the representation functional processing section concerned was 
performing take over to either of each of other aforementioned functional processing section, when an 
obstacle occurs in the aforementioned representation functional processing section. Invention of a claim 
27 is what has grasped invention of claims 7 and 22 from a viewpoint of the record medium which 
recorded the software of a computer, and in which computer reading is possible. In the record mediimi 
which recorded the software for distributed supervisory control according to claim 25 or 26 The 
aforementioned software about the data transmitted and received by the aforementioned computer about 
the aforementioned communication-of-information way While making delivery with the aforementioned 
distribution processing section perform in the representation functional processing section chosen from 
two or more functional processing sections corresponding to the communication-of-information way on 
behalf of each aforementioned functional processing section deliver and put to each of other 
aforementioned functional processing section - when an obstacle occurs in the aforementioned 
representation functional processing section, it is characterized by making the aforementioned dehvery 
which the representation functional processing section concerned was performing take over to either of 
each of other aforementioned functional processing section In invention of claims 7, 22, and 27, even if an 
obstacle occurs in the representation fxmctional processing section which had mediated the transmitted 
and received data between the distribution processing sections on behalf of each functional processing 
section, other functional processing sections succeed the role. Since the influence of an obstacle does not 
attain to other functional processing sections by this and a chain of functio laesa can be prevented, the 
availabihty (availability) of the whole equipment improves. 

[0024] Invention of a claim 8 is set from a claim 4 to the distributed SCS of any one publication of seven, 
the aforementioned composition processing section It is constituted so that the functional processing 
section which the obstacle generated may be told to other functional processing sections, each 
aforementioned functional processing section It is characterized by being constituted so that at least one 
of spontaneous abeyance may be chosen at least based on one side among the dependences to the 
functional processing section which the content of the aforementioned obstacle or the aforementioned 
obstacle generated. Invention of a claim 23 is what has grasped invention of a claim 8 from a viewpoint of 
a method. In the distributed supervisory-control method of any one publication of 22 from a claim 16 The 
step for telling the functional processing section which the obstacle generated to other functional 
processing sections, Each aforementioned functional processing section is based at least on one side 
among the dependences to the functional processing section which the content of the aforementioned 
obstacle or the aforementioned obstacle generated. It is characterized by including the step for choosing 



at least one of spontaneous abeyance. Invention of a claim 28 is what has grasped invention of claims 8 
and 23 from a viewpoint of the record medium which recorded the software of a computer, and in which 
computer reading is possible. In the record medium which recorded the software for distributed 
supervisory control of any one publication of 27 from the claim 25 The aforementioned software makes 
the aforementioned computer notify the functional processing section which the obstacle generated to 
other functional processing sections, in each aforementioned functional processing section It is 
characterized by making at least one of spontaneous abeyance choose at least based on one side among 
the dependences to the functional processing section which the content of the aforementioned obstacle or 
the aforementioned obstacle generated. When an obstacle occurs in the functional processing section, 
since it becomes that it is possible in correspondences, such as functional degeneracy, starting of the 
functional processing section which stands by on other equipments, or spontaneous abeyance, based on 
the content of an obstacle, and the dependence to the functional processing section which the obstacle 
generated, the influencing range of an obstacle is limited and the availability of a distributed SCS 
improves in each of other functional processing section by invention of claims 8, 23, and 28. For example, 
the functional processing section which needs the message which the functional processing section which 
the obstacle generated emits can consider carrying out the abeyance spontaneously etc. 
[0025] Invention of a claim 9 is set from a claim 1 to the distributed SCS of any one publication of eight, 
the aforementioned distribution registration means It is constituted so that the category of the message 
which each functional processing section receives may be beforehand registered into the aforementioned 
distribution database, the aforementioned distribution control means A category is set as a transmitting 
message and it is characterized by constituting a receiving message so that it may distribute only to each 
functional processing section corresponding to the category set as the receiving message. In invention of a 
claim 9, the category of the message made applicable to receiving is beforehand registered about each 
functional processing section, and each message received by the receiving side is distributed only to the 
functional processing section corresponding to the category set as the message by the sending area. 
Thereby, filtering of receiving alternatively only the message related to each functional processing section, 
i.e., message reception, is realized easily. For this reason, about each functional processing section which 
does not need the message added in this way when the message of the new category in which the 
fimctional processing section meant a certain expansion in the communication-of-information way made 
applicable to receiving was added to the candidate for transceiver, influence can be avoided by changing a 
category and operation can be continued like it or before. In addition, such a category may be applied only 
to one communicationof-information way, and may be applied to plurality or all 
communication-of-information ways. 

[0026] Invention of a claim 10 is set from a claim 1 to the distributed SCS of any one publication of nine, 
each aforementioned distribution processing section of each aforementioned equipment By exchanging 
the connection situation of meaning which functional processing section being matched with which 
communication-of-information way in each equipment Create the connection situation in the whole 
distributed SCS, and it is based on the connection situation in the aforementioned whole system. It 
judges whether the fimctional processing section which receives a message exists in a distributed SCS 
from the communication-of-information way which is going to transmit a message. When the functional 
processing section which receives a message does not exist in a distributed SCS from the 
communication-of-information way which is going to transmit a message, it is characterized by 
constituting the message concerned so that there may be no delivery in a communication-of-information 
way. In invention of a claim 10, to the communication-of-information way where the functional processing 
section which receives does not exist, unnecessary transmission is cut down because there is nothing the 
delivery about a message, and employment of the distributed SCS which carried out bandwidth which a 
network has in the maximum student is attained. 

[0027] Invention of a claim 11 is equipped with the communication-of-information way redundancy-ized 
by two or more systems in the distributed SCS of any one publication of ten from the claim 1. each 
distribution processing section of each aforementioned equipment When the same message is sent out to 
two or more systems of the same communication-of-information way, the identification information of the 
message of a transmitting agency and the transmitting origin concerned is added to a message, and two 
or more messages with the same transmitting origin and identification information are characterized by 
being constituted so that it may receive by first-arrival priority. Invention of a claim 24 is what has 
grasped invention of a claim 11 from a viewpoint of a method. In the distributed supervisory-control 
method of any one publication of 23 from a claim 16 When each distribution processing section of each 
aforementioned equipment sends out the same message to two or more systems at two or more systems of 
the same communication-of-information way using the redundancy-ized communication-of-information 
way. The step for adding the identification information of the message of a transmitting agency and the 



transmitting origin concerned to a message and two or more messages with the same transmitting origin 
and identification information are characterized by including the step for receiving by first- arrival 
priority. Invention of a claim 29 is what has grasped invention of claims 11 and 24 from a viewpoint of the 
record medixim which recorded the software of a computer, and in which computer reading is possible. In 
the record medium which recorded the software for distributed supervisory control of any one pubhcation 
of 28 from the claim 25 When the aforementioned software sends out the same message to the 
aforementioned computer at two or more systems by which each distribution processing section of each 
aforementioned equipment was redundancy-ized about the same communication -of -information way, The 
identification information of the message of a transmitting agency and the transmitting origin concerned 
is made to add to a message, and two or more messages with the same transmitting origin and 
identification information are characterized by making it receive by first-arrival priority. In invention of 
claims 11, 24, and 29, when transmitting the same message to each system of a multiplex 
communication-of-information way, identification information like the sequence number which increases 
for every system a transmitting agency at for example, every message sending out is added. And when the 
representation functional processing section of a receiving side etc. receives a message through the 
distribution processing section, the message of the same transmitting origin and identification 
information receives by first-arrival priority, and the arrival at after discards. If it does in this way, when 
reliabihty will improve by redundancy-izing a commimication of-information way physically and it will 
pass through a communication-of-information way, disappearance by coUision etc. and resending of the 
lack portion by it decrease, and operation which carried out bandwidth which a network has in the 
maximum student can be performed now. 

[0028] Invention of a claim 12 is set from a claim 4 to the distributed SCS of any one publication of 11. 
When it changes into the state where of only the distribution processing section and the composition 
processing section are working on the aforementioned equipment, and the functional processing section is 
not working as a result of the functional processing section on equipment stopping based on the obstacle 
generated in other functional processing sections, it is characterized by to have a means for resetting the 
equipment concerned. In invention of a claim 12, about the equipment with which the influence of an 
obstacle changed into the state where only the distribution processing section and the composition 
processing section are working greatiy, it can reset automatically from the contribution to original 
surveillance and original control being lost, early restoration of a fiinction can be planned by rebooting 
the predetermined functional processing section, and system-wide availability can be raised. The 
composition processing section becomes unnecessary [ having beforehand the knowledge for judging the 
degree of influence to the whole etc. 1 by notifying generating of a functional disorder through a 
communication-of-information way to each fimctional processing section in eqxiipment, making 
correspondence judge imiquely for every functional processing section, and judging reset of an equipment 
tmit especially, based on the result. 

[0029] Invention of a claim 13 is set fi-om a claim 1 to the distributed SCS of any one publication of 12. 
Two or more functional processing sections which achieve the same function are prepared on mutually 
different equipment. It is constituted so that it may become the common system in which one actually 
achieves the aforementioned function among those and others may serve as a standby system for 
substituting at the time of the obstacle of the aforementioned common system. It is characterized by 
being constituted so that the functional processing section on the equipment of the highest [ degree / for 
every equipment calculated on the criteria decided beforehand / of health ] may serve as a common 
system from the state where it was detected about each part of hardware of each equipment among two or 
more aforementioned functional processing sections. When two or more equipments with the functional 
processing section which can achieve the same function exist according to invention of a claim 13, the 
functional processing section on the highest equipment of the degree of health can raise system-wide 
availability by the common system and the bird clapper. When the functional processing section which 
had become a common system especially generates an obstacle, and the thing on the equipment of the 
highest [ degree / of health ] replaces among each functional processing section which is a standby system, 
stable employment of a distributed SCS is attained. 

[0030] Invention of a claim 14 is characterized by being constituted so that detection [ missing 1 of the 
message which should receive from a communication-of-information way in the distributed SCS of any 
one pubhcation of 13 firom a claim 1, and the resending demand to the sending area of the message may 
be performed. In invention of a claim 14, the sequence number of the newest message for every 
transmitting agency is registered into a database one by one, and it collates with the transmitting origin 
of the message which arrived after that, or the sequence number, and if lack of a message is detected, 
resending [ missing ] will be required of a sending area. Thereby, even when the message which should be 
received is missing, a lack portion is restored by the property of a communication-of-information way to 



connect equipment, or the obstacle of the representation functional processing section which performs 
message reception, and communicative reliability is maintained according to it It is desirable to take the 
suitable restoration procedure with which lack of a message differed especially according to whether it 
generated on which communication-of-information way by judgment of the distribution processing section 
in connection with reception of a message or the functional processing section. 

[0031] Invention of a claim 15 is characterized by constituting the functional processing section of the 
above 7th so that it may display as a graph which shows the maximum and the minimum value within 
the period specified in the history which the 6th functional processing section accumulated in the form 
which was able to be decided beforehand in the distributed SCS of any one publication of 14 from a cledm 
3. In invention of a claim 15, in case graphical representation of the histories, such as a quantity of state 
offered from surveillance server equipment etc., is carried out, an understanding of a history can be made 
easy by showing the maximum and the minimum value within the specified period in the form. which was 
able to be decided beforehand. 
[0032] 

[Embodiments of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of two or 
more operations of this invention (henceforth an "operation gestalt"). In addition, it is thought that it is 
common to realize by controlling a computer with a peripheral device by software as for this invention or 
an operation gestalt. 

[0033] The technique explained with the conventional technology is also used for the above-mentioned 
conventional technology and a common portion including the program code for the software in this case 
realizing operation indicated by this specification, and required data. Moreover, the software realizes the 
operation effect of this invention or an operation gestalt by utilizing physical resoiirces, such as output 
units, such as a processor, storage, such as main memory and HDD, a keyboard and an input imit called a 
mouse, and displays and printers, such as CPU which constitutes a computer. 

[0034] However, tJie composition of the concrete software for realizing this invention and an operation 
gestalt or hardware is various idea ****. For example, even when a record medium like [ OS, the form, the 
technique, and the language used for programming are various, and ] CD-ROM which recorded the above 
software is independent, it is one mode of this invention. 

[0035] Moreover, realizing a part of function of this invention or an operation gestalt by physical 
electronic circuitries, such as LSI, is also considered. As mentioned above, the concrete modes which 
realize this invention and an operation gestalt usiog a computer are various idea ****, and, below, explain 
this invention and an operation gestalt using the virtual circuit block which reahzes each function 
included in this invention or an operation gestalt. 

[0036] In addition, it sets to each drawing, the sign same about a member the same as that of the member 
appeared or explained before it or of the same kind is attached, and explanation is omitted. Moreover, the 
step number and execution sequence of a procedure are unrelated. 

[0037] The [l. 1st operation gestalt] The 1st operation gestalt is commxmicating among two or more 
equipments each other connected in the network, is a distributed SCS for supervising and controlling the 
plant which is a supervisory-control object, and corresponds to claims 1-5, 16-20, and 25 and 26. 
[0038] Specifically, the aforementioned network is equipped with two or more 
communication-of'iaformation ways, and each aforementioned equipment carries out cooperation 
operation mutually by sending out a processing result to a predetermined communication-of-information 
way again while receiving the data from the communication-of-ioformation way needed for two or more 
communication-of-information ways beforehand appointed for every kind of data on operation among the 
data sent out from other functional processing sections. 
[0039] [Composition of the 1-1. 1st operation gestalt] 

[Whole 1-1-1. composition] Drawing 1 is the functional block diagram showing the composition of the 1st 
operation gestalt first. The 1st operation gestalt connects a control unit P, surveillance client equipment C, 
and surveillance server equipment S by the communication network 3, as shown in this drawing. In 
addition, a control unit P, surveillance client equipment C, and surveillance server equipment S are 
named "equipment" (P, C, S) generically. Moreover, although drawing 1 shows a control \mit P, 
surveillance client equipment C, and every one surveillance server equipment S as a simplified example, 
respectively, two or more these exist according to the composition of a plant or a distributed SCS, 
respectively. 

[0040] Specifically, this distributed SCS is equipped with the control unit P, one or more surveillance 
server equipments S, and the surveillance client equipment C for every surveillance section which were 
distributed to each part of a plant. And it takes charge of processing of approach for supervisory control, 
such as an output for [ of a quantity of state, transmission of the change, accumulation of the newest 
value of a quantity of state and a quantity of state, or operation ] supervisory control, in the functional 



processing section prepared in the control unit P first. 

[0041] Moreover, surveillance client equipment C takes charge of the exchange with a monitor, and, 
specifically, prepares it like [ the functional processing section handling an alarm, and the functional 
processing section which prepares the functional processing section which treats an information output 
and operation between monitors, and accumulates the newest value of a quantity of state ] a control xmit 
P. Moreover, in order to respond to history reference from such surveillance client equipment C, the 
functional processing section treating a history is prepared in surveillance server equipment S. Moreover, 
the distribution processing section for communication and the composition processing section which 
performs processing about a working state are prepared in any equipments P, C, and S. 
[0042] That is, a control unit P is equipment for performing I/O, such as an input of a quantity of state, 
and an output of a controlled variable, about each portion of the plant which is a supervisory-control 
object and which is not illustrated. Moreover, surveillance client equipment C is equipment for 
performing processing for the supervisory control of a plant, using service of data offer by surveillance 
server equipment S etc. as a client. Moreover, surveillance server equipment S is equipment for offering 
the service for the supervisory control of a plant as a server to each surveillance cUent equipment C. 
[0043] [Composition of a 1-1-2. communication-of information way and the distribution processing 
section] The commxmication network 3 is equipped with four communication-of-information ways TAG, 
ALM, HSD, and RAS again. Among these, the 1st commtmication of-information way TAG is a 
communication-of-information way for exchanging steady data, such as a measured quantity of state, and 
suppose that it is called the transfer way TAG for regular. Moreover, the 2nd 
communication-of-information way ALM is a communication-of-information way for exchanging 
alarm-related data, and suppose that it is also called the transfer way ALM for alarms. 
[0044] Moreover, the 3rd communication of-information way HSD is a comm\mication-of-information way 
for histories for exchanging the data between server clients, such as a history of the quantity of state 
accumulated at the server, and suppose that it is also called the transfer way HSD for histories. Moreover, 
the 4th communication of-information way RAS is a communication-of-information way for exchanging 
the data about the working state of each functional processing section which constitutes each equipment 
which constitutes the distributed SOS of the 1st operation form, and each eqmpment, and suppose that it 
is called the transfer way RAS for composition. 

[0045] Moreover, the composition about communication is common to every equipment among the 
composition of each equipments P, C, and S, and, specifically, they are transmission equipment 2 and the 
distribution processing section 18. 

[0046] Among these, each transmission equipment 2 is equipment for performing an information 
transmission between desired communication-of-information ways among four 
communication-of-information ways TAG, ALM, HSD, and RAS included in a communication network 3, 
and specifically consists of network cards etc. Moreover, each distribution processing section 18 is a 
portion for mediating the exchange of a message through transmission equipment 2 between each 
communication-of-information ways TAG, ALM, HSD, and RAS and each functional processing section 
matched with them. 

[0047] Specifically, each distribution processing section 18 has distribution database 18a for registering 
the correspondence relation between a communication-of-information way and the functional processing 
section, distribution registration means 18b for registering a correspondence relation into database 18a, 
and distribution control-means 18c for controlling communication based on the registered correspondence 
relation. 

[0048] That is, when each communication-of-information ways TAG, ALM, HSD, and RAS transmit and 
receive data through transmission equipment 2 and the distribution processing section 18 and it is only 
hereafter called a comm\mication-of-information way as an object of the data transmission and reception 
by each functional processing section, it shall be a premise to mind transmission equipment 2 and the 
distribution processing section 18. 

[0049] Moreover, the composition processing section 17 is a portion for telling other equipments about the 
working state of each equipment, and the working state of being normally [ the hardware for every 
equipment etc. ] xmusual is judged, or it supervises the working state transmitted to the transfer way 
RAS for composition fi-om each functional processing section in the same equipment, and it is constituted 
so that the detected abnormalities may be outputted to the transfer way TAG for regular. 
[0050] Moreover, what the functional processing section is prepared for every equipment differ, and each 
functional processing section for performing processing about surveillance and control is explained for 
every equipment below. 

[0051] [Composition of a 1-1-3. control uniti The control unit P is first equipped with the input-process 
section 4, the computation section 5, the output-processing section 6, and the database processing section 



7 other .than transmission equipment 2, the distribution processing section 18, and the composition 

processing section 17 as the functional processing section. 

[0052] Among these, the input-process section 4 is the 1st functional processing section for transmitting 
the quantity of state obtained from a supervisory-control object to the transfer way TAG for regular. 
Specifically, the input-process section 4 in the 1st operation form is constituted so that an informative 
message NM may be sent out to the transfer way TAG for regular about the quantity of state for 
communications-traffic saving, when there is deflection beyond the value beforehand determined as the 
quantity of state when sending out to the transfer way TAG for regular last time while inputting a 
quantity of state through a process I/O unit 1 from the measure point established in the plant made into a 
supervisory-control object. 

[0053] Moreover, a process I/O unit 1 is a means for performing the input of the quantity of state from the 
measure point established in the plant made into a supervisory control object, and I/O of outputting the 
determined controlled variable to each part of a plant, according to the instructions &om the 
input-process section 4 and the output-processing section 6. 

[0054] Moreover, the computation section 5 is the 2nd functional processing section for transmitting a 
notice to that effect to the transfer way TAG for regular, when the aforementioned quantity of state is 
changed exceeding the criteria decided beforehand. While calculating calculated value by the numeric 
value and logical operation formula which the input-process section 4 prepared beforehand based on the 
quantity of state outputted to the transfer way TAG for regular When there is deflection beyond the value 
beforehand determined as the calculated value when sending out to the transfer way TAG for regular last 
time, it is constituted so that the informative message NM for telling that may be sent out to the transfer 
way TAG for regular. 

[0055] Moreover, the output-processing section 6 is the 3rd functional processing section for the 
input-process section 4 and the computation section 5 outputting the value of the quantity of state 
contained in the informative message NM outputted to the transfer way TAG for regular through a 
process I/O unit 1 to the drop on surveillance and a control panel, or a process. 

[0056] Moreover, the database processing section 7 is the 4th functional processing section for 
transmitting to the transfer way TAG for regular to an inquiry about a part of information [ at least ] 
transmitted to the transfer way TAG for regular, while accumulating the newest value. Specifically, this 
database processing section 7 is constituted so that a database 8 may be updated with the value 
beforehand set up as a supervisory point among the quantity of states contained in the informative 
message NM which the input-process section 4 and the computation section 5 sent out to the transfer way 
TAG for regular. 

[0057] Moreover, this database processing section 7 is constituted so that the newest value of the status 
value stored in the database 8 may be re-outputted to the transfer way TAG for regular as response 
message RM to the inquiry message QM of the quantity of state through the transfer way TAG for regular. 
[0058] [Composition of 1-1-4. supervisory equipjment] Although surveillance client equipment C and 
surveillance server equipment S are collectively called supervisory equipment again, Uke the control unit 
P, surveillance client equipment C is equipped with transmission equipment 2, the distribution 
processing section 18, the composition processing section 17, and the database processing section 7, and 
also it is equipped with the interactive -processing section 16 and the alarm processing section 9. Moreover, 
Uke the control unit P, surveillance server equipment S is equipped with transmission equipment 2, the 
distribution processing section 18, and the composition processing section 17, and also it is equipped with 
the history processing section 11. 

[0059] Among these, the alarm processing section 9 is the 5th functional processing section for outputting 
the information about the alarm based on the aforementioned quantity of state to the transfer way ALM 
for alarms. Specifically, this alarm processing section 9 is constituted so that processing about the 
following alarms may be performed. Namely, this alarm processing section 9 judges whether numerical 
change which should take out an alarm state, i.e., an alarm, by comparison with the quantity of state of 
the supervisory point outputted to the transfer way TAG for regular and the set point prepared 
beforehand was detected. When judged as the power which takes out an alarm newly While considering 
detection time as the alarm list 10, carrying out a storage management and sending out a changed part of 
the alarm Ust 10 to the transfer way ALM for alarms of a communication network 3 as an informative 
message NM To the inquiry message QM of the alarm state through the transfer way ALM for alarms, by 
setting the alarm list 10 to response message RM, it is constituted so that it may re-output. 
[0060] Moreover, the history processing section 11 is the 6th functional processing section for 
accumulating the history of the aforementioned quantity of state, and transmitting to the transfer way 
HSD for histories to an inquiry at least. This history processing section 11 specifically outputs 
periodically the inquiry message QM of the quantity of state of a supervisory point to the database 



processing section 7 of a control unit P and surveillance client equipment C through the transfer way TAG 
for iregular. While accumulating response message RM gained as a response to this during a fixed period 
as historical data 12 It is constituted so that change of the quantity of state about the period and 
supervisory point which were specified may be outputted as response message RM to the inquiry message 
QM of the historical data through the transfer way HSD for histories. 

[0061] Moreover, the interactive -processing section 16 is the 7th functional processing section for 
inputting the operation to the aforementioned supervisory-control object while outputting at least one of 
the information about the newest value of a quantity of state, the aforementioned history, and the 
aforementioned alarm. The quantity of state of the supervisory point which the database processing 
section 7 specifically provides with this interactive-processing section 16 by renewal of a database 8, 
While displaying on the display 14 which asks the communication-of-information way of a communication 
network 3 the alarm list 10 which the alarm processing section 9 outputs, and the historical data 12 
which the history processing section 11 accumulates, outputs and gains Message QM, and constitutes 
dialog equipment 13 It is constituted so that the operation by the dialog through the input unit 14 of 
dialog equipment 13 may be outputted to the output-processing section 6 through the 
communication-of-information way TAG. 

[0062] Here, dialog equipment 13 is equipment for performing interactive information I/O, such as a 
control panel and a computer console, and can consider a mouse, a keyboard, etc. as an input unit 15 
which can consider CRT, a liqxiid crystal display, etc. as display 14 which constitutes dialog equipment 13, 
and constitutes dialog equipment 13. 

[0063] [Composition about a 11-5. working state] Each functional processing section is equipped with the 
configuration control means for judging the operation situation of the functional processing section 
concerned, and outputting to the transfer way RAS for composition periodically again. For example, the 
alarm processing section 9 is equipped with alarm processing means 9a and configuration control means 
9b, among these alarm processing means 9a is a portion for performing processing about the above 
alarms, and, on the other hand, configuration control means 9b is a portion for judging the operation 
situation of the alarm processing section 9, and outputting to the transfer way RAS for composition. 
[0064] That what is necessary is just to constitute a configuration control means according to each 
functional processing section in addition, for example, configuration control means 4b of the input-process 
section 4 By starting, whenever it connects, since input-process means 4a outputs a quantity of state to 
the transfer way TAG for regular, and acquiring the operation situation of the input-process section 4 by 
the self-test It is possible to constitute so that the operation situation of the input-process section 4 may 
be periodically outputted to the transfer way RAS for composition as an informative message NM. 
[0065] Moreover, the composition processing section 17 on each equipment supervises the working state 
periodically outputted to the communication-of-information way RAS as an informative message NM 
from each started functional processing section, and the working state of equipments, such as a control 
unit with which each functional processing section is mounted, and supervisory equipment, and is a 
means for outputting the detected abnormalities to the communication-of-information way TAG while it 
starts each functional processing section. 

[0066] The [11-6. representation functional processing section] each eqmpment in the 1st operation form 
again It has the software bus which performs the same operation as the network device 3, i.e., a network, 
and transmission equipment 2. While one of each functional processing sections connected with each 
communication-of-information way represents and it exchanges the communication-of-information way, 
the distribution processing section 18, and a transmitted and received data directly, it is constituted so 
that the duplicate may be passed to each of other functional processing section connected with the 
comm\mication-of-information way through the aforementioned software bus. Moreover, a moxmting top 
may constitute the distribution processing section 18 as a part of representation functional processing 
section. 

[0067] Here, it is possible to use what is depended on CORBA (Common Object Request Broker 
Architecture) which specifies distributed architecture, for example as a software bus, and lets this bus 
pass, and various kinds of objects operate on various kinds of operating systems, or it becomes easy to 
cooperate mutually and to operate. 

[0068] [Composition of a 1-17. distribution database] Next, drawing 2 is drawing showing the example of 
composition of the message which passes through the distribution processing section 18 and each 
communication-of-information ways TAG, ALM, HSD, and RAS, and is exchanged namely, distributed 
between each functional processing section in the 1st operation form, and drawing J is drawing showing 
the example of composition of distribution database 18a used for distribution of such a message. First, the 
example of a message shown in drawing 2 contains the sequence number of the dispatch message which 
the time stump in which the dispatch time of a message is shown, a sending agency, and a sending agency 



manage independently for every communication-of-information way, the category which shows the kind of 
message, and the message data used as the text. 

[0069] Moreover, according to the structvire of the double connection list which prepared the head and the 
tail for each communication -of -information way and each functional processing section, about each 
communication-of-information way and each functional processing section, the example of the 
distribution database shown in drawing 3 is matched also with the message queue which plays the role of 
a receive buffer while matching it mutually. In addition, the functional processing section is only called 
"function." 

[0070] That is, if the message which one or more functions will transmit and receive if it sees about one 
certain commxmication-of-information way is transmitted and it sees about one certain function, a 
message will be transmitted [ functions / although two or more communication-of-information ways and 
functions exist, respectively ] and received about one or more commimication -of -information ways. Like 
"one or more", it is data from which the number of elements changes, and the structure of a double 
connection Ust is taken so that such a correspondence relation may be followed from every 
communication-of-information way, and such a correspondence relation may follow a link from which 
function or which correspondence relation, and may search and change called the addition and deletion 
can be efficiently carried out from every portion. 

[0071] Specifically, this distribution database is equipped with one or more blocks B, the transfer way list 
RL, the functional hst floor line, and the index that points out a message queue Q or a message queue. 
Among these. Block B matches one commimication -of- information way and the one functional processing 
section, and also calls them memory block. Moreover, the transfer way Ust RL lists the pointer which 
points out at least one block B which corresponds for every communication-of-information way about each 
communication-of-information way #l-#n. Moreover, the fimctional list floor line lists the pointer which 
points out at least one block which corresponds for every functional processing section about each 
function #l-#m. Moreover, a message queue Q is a storing field where the message of each addressing to 
the functional processing section is stored. 

[0072] Among these, the transfer way list RL has each record of every communication-of-information way 
#1 - #n, and the field for every record stores the pointer which points out the block of the head 
corresponding to the communication-of-information way, the pointer which points out the block of a tail, 
and the number of the functions using the comm\mication-of-information way (it is called the number of 
connection), respectively. Although the communication-of-information way number of #1 - #n 
corresponding to such each record is expressed as "transfer way No." in the block of drawing 8 , it is 
directly matched with the multicasting IP address. 

[0073] Moreover, a functional list has each record of every function #1 - #m, and the field for every record 
stores the pointer which points out the block of the head corresponding to the function, and the pointer 
which points out the block of a tail, respectively. Although the functional number of #1 ■ #m corresponding 
to such each record is expressed as "function No." in the block of drawing 3 , it corresponds directly with 
IP port number. 

[0074] Moreover, each block is a record which matches a communication-of-information way and a 
function, and it has the 1st bidirectional link (it is also called a transfer way link) for connecting each 
blocks which match the same communication-of-information way with one of the functional processing 
sections one by one, and the 2nd bidirectional link (it calls also with a fimctional link) for connecting each 
blocks which match the same functional processing section with one of communication-of-information 
ways one by one. 

[0075] That is, a transfer way link is the pointer which has connected the block and other blocks about the 
same transfer way forward and backward as drawing 3 shows above each block, and is information which 
becomes possible [ searching other blocks which match the same transfer way with other functional 
processing sections ] by following this link. Such a transfer way link of each block has each field which 
stores the pointer which points out a front block, and the pointer which points out a back block 
corresponding to a communication-of-information way number (transfer way No.). 

[0076] Moreover, a functional link is a pointer which has connected each block and other blocks about the 
same function forward and backward, and is information which becomes possible [ searching other blocks 
about the same function with following this link ]. This functional link has each field which stores the 
pointer which points out a front block, and the pointer which points out a back block corresponding to 
each functional number (function No.). 

[0077] In addition, by not being in agreement and following order based on fixed regularity, a direction 
called the front and the back which a pointer points out, and a direction called the head and tail which are 
used by the transfer way list or the functional Ust are enough, if it can reach from one [ which put the 
block in order ] termination of a train to the termination of another side. For this reason, the example of 



drawing 3 is constituted by a certain communication of information way, for example, so that the "tail" of 
the'communication-of information way may be reached, if the "front" is followed from the block which a 
"head" points out, and it is the same also about the functional processing section. 

[0078] Moreover, suppose each pointer of a "head" and a "tail" linked to a block from a transfer way list 
and a functional hst tiiat a transfer way link and a functional link are included and called, respectively 
[0079] Moreover, the index which shows a message queue is prepared about the intersection of above 
communication-of-information ways and functions, in addition, more specifically, it expresses with a block 
an intersection here having each block ■ or what is necessary is just to store the index which points 
out the message queue for storing the message of the addressing to a function in at least one block 
corresponding to the same function, a pointer, offset, etc. VWth the 1st operation gestalt, a queue 
identification number peculiar to each message queue as an index which shows a message queue shall be 
used. 

[0080] When the above distribution databases are used and a message is received from a 
communication of-information road side, with reference to a communication-of-information way hst, the 
pointer which points out the block of the head corresponding to the communication-of information way or 
a tail is taken out first. One function to use the communication*of-information way if the block at the 
point of a link which this pointer expresses is referred to can be known, and further, if the pointer of the 
front which is in the portion about a transfer way among the block, or back is followed, other functions 
using the same transfer way can be specified one by one. And what is necessary is just to accumulate the 
message which received to each corresponding message queue. 

[0081] On the other hand, in each function side, the message accumulated by referring to a functional list 
using the index which shows the message queue memorized with the head of this double connection list 
and the tail for itself can be taken out from the message queue one by one. 

[0082] And if the transceiver demand to a communication of-information way is received from each 
functional processing section, distribution control-means 18c of the distribution processing section 18 will 
be accumulated according to the content of a distribution database also to the message queue 
corresponding to the fimction in which reception of data is demanded about the 
communication of information way within the same equipment, for example, while it transmits to the 
communication-of-information way of a communication network 3 through transmission equipment 2 
about transmit data. 

[0083] Moreover, it accumulates to the message queue corresponding to the function in which the 
reception from the communication-of-information way is demanded within equipment as received data 
according to the content of a distribution database also about the received data from the communication 
network 3 through transmission equipment 2, Thereby, each functional processing section can obtain the 
message sent out from the same equipment and other same equipments as the selected 
information-transmission way by reading the message accumulated at the queue one by one. 
[0084] [Operation of the 1-2. 1st operation gestalt] The 1st operation gestalt constituted as mentioned 
above acts as follows. In addition, the processing in the 1st operation gestalt can be roughly divided into 
the processing about distribution of the processing (2) message for (l) surveillance and control. 
[0085] Among these, the processing for surveillance and control is processing in connection with the 
surveillance and control to the plant which is, for [ in the 1st operation gestalt / of a distributed SOS / 
original / a use i.e., for supervisory control, ], directly. This processing is performed by the dialog 
equipment 13 formed in each equipments P and C, each functional processing sections 4-7 distributed on 
S, 9 and 11, and the process I/O unit 1 and the surveillance cUent equipment C formed in the control imit 
P. 

[0086] Moreover, processing about distribution of a message is performed by the distribution processing 
section 18 which is processing for exchanging the message containing various data, and was prepared on 
each equipment between each equipments P and C, each functional processing sections 4-7 distributed on 
S, 9, 11 and 17, and each communication-of-information ways TAG, ALM, HSD, and RAS included in a 
network 3. 

[0087] [Processing for 1-21. surveillance and control] 

[Processing about change of a 1-2-1-1. quantity of state] As processing for surveillance and control, first, a 
process I/O unit 1 digitizes the electrical signal acquired from the sensor formed in each measure point 
with a plan, the input-process section 4 is passed, or digital quantity, such as the amount of process 
control passed from the output-processing section 6, is electrical-signal-ized, and the processing outputted 
to applicable portions, such as a bulb of a plant, can be considered. In addition, the input of a process 
quantity of state and the output of the amount of process control through such a process I/O unit 1 are 
performed at intervals of number 100 ms from several mm second. 

[0088] And input-process means 4a of the input-process section 4 The quantity of state which was started 



from the composition processing section 17 and inputted from the process I/O unit 1 If there is deflection 
beyond the value beforehand determined as the quantity of state when sending out to the transfer way 
TAG for regular last time about the newest value of the quantity of state which engineering-unit-ized 
according to the computational procedure beforehand decided for every measure point, and was obtained 
in this way The message of the form shown in drawing 2 to the transfer way TAG for regidar through 
distribution control-means 18c of the distribution processing section 18 is sent out as an informative 
message MM. 

[0089] Moreover, computation means 5a of the computation section 5 is started from the composition 
processing section 17. While calculating predetermined calculated value by the numeric value and logical 
operation formula beforehand prepared based on the quantity of state which input means 4a of the 
input-process section 4 received the quantity of state outputted to the transfer way TAG for regiilar, and 
obtained in this way When there is deflection beyond the value beforehand determined as the' calculated 
value when sending out to the transfer way TAG for regular last time, the message of the form shown in 
drawing 2 is sent out as an informative message NM to the transfer way TAG for regular like input 
means 4a of the input-process section 4. 

[0090] Output-processing means 6a of the output-processing section 6 is started from the composition 
processing section 17, and receives data from the transfer way TAG for regular where input-process 
means 4a of the input-process section 4, computation means 5a of the computation section 5, and the 
composition processing section 17 and ** output information. Thereby, output-processing means 6a of the 
output-processing section 6 outputs the data which should output the data which should display the 
transfer ways TAG for regular, such as change of a quantity of state, on the drop on surveillance and a 
control panel among the contents of the flowing data to a predetermined portion through a process I/O 
unit 1 among the processes which display on such a drop or constitute a plant for feedback etc. through a 
process I/O unit 1. 

[0091] That is, while the message which expresses the content by the above processing depended on each 
functional processing section whenever the transfer way TAG for regular has change of a quantity of state 
flows, the content will be fed back to a plant or will be displayed on the drop on surveillance and a control 
panel. 

[0092] [Processing about a 1-2-1*2. database and a history] DB processing means 7a of the database 
processing section 7 prepared in a control unit P and surveillance client equipment C again It is started 
from the composition processing section 17, and input-process means 4a of the input-process section 4, 
computation means 5a of the computation section 5, and ** receive the data which flow the transfer way 
TAG for regular which outputs information through distribution control-means 18c of the distribution 
processing section 18. This updates DB processing means 7a of the database processing section 7 in a 
database 8 with the newest value of the quantity of state used as the candidate for surveillance. Moreover, 
to the inquiry message QM of the quantity of state through the transfer way TAG for regular, DB 
processing means 7a of the database processing section 7 sets the quantity of state of a database 8 to 
response message RM, and re-outputs it. . 

[0093] Moreover, history processing means 11a of the history processing section 11 prepared in 
surveillance server equipment S is started from the composition processing section 17, performs an 
inquiry about the newest value of the quantity of state stored in the database 8 formed in a control unit P 
and surveillance client equipment C, and accumulates the result during a fixed period as historical data 
12. Moreover, history processing means 11a outputs change of the quantity of state in the supervisory 
point specified to be the specified period through distribution control-means 18c of the distribution 
processing section 18 to the inquiry message QM of the historical data through the 
commvmication-of-information way HSD as response message RM. 

[0094] The newest value of a quantity of state and the history of a past fixed period will be acqiiired from 
every functional processing section on any equipments as a result of processing by the above database 
processing sections 7 and the history processing section 11. 

[0095] [Processing about the operation by the 1-21-3. dialog] Although plant-operation operation can be 
performed in this system, using each information acquired as mentioned above in surveillance client 
equipment C equipped with the interactive-processing section 16 or dialog equipment 13, the processing 
which is useful to especially maintaining the normal function of a plant is processing about the alarm by 
the alarm processing section 9. 

[0096] That is, the alarm processing section 9 judges whether numerical change which should take out an 
alarm state, i.e., an alarm, by comparison with the quantity of state of the supervisory point outputted to 
the transfer way TAG for regular and the set point prepared beforehand was detected, and you should 
take out an alarm newly -- ** when judged, while considering detection time as the alarm list 10, 
carrying out a storage management and sending out a changed part of the alarm hst 10 to the transfer 



way ALM for alarms of a communication network 3 as an informative message NM, to the inquiry 
message QM of the alarm state through the transfer way ALM for alarms, it is constituted by setting the 
alarm list 10 to response message RM so that it may re-output 

[0097] And interactive-processing means 16a of the interactive-processing section 16 prepared in 
surveillance client equipment C is started from the composition processing section 17, and outputs 
various kinds of information generated as mentioned above to the display 14 of dialog equipment 13. 
Namely, tiie newest value of the quantity of state of the supervisory point to which the database 
processing section 7 holds interactive -processing means 16a by renewal of a database 8, The alarm hst 10 
which the alarm processing section 9 offers, and the historical data 12 which the history processing 
section 11 is accumulating It gains by outputting the inquiry message QM to the transfer way TAG for 
regular, the transfer way ALM for alarms, and the transfer way HSD for histories through distribution 
control-means 18c of the distribution processing section 18, respectively. 

[0098] And while providing a person in charge called the monitor of a surveillance section with 
interactive-processing means 16a by displaying the information acquired in this way on the display 14 
which constitutes dialog equipment 13 By the interactive I/O through the input \mit 14 of dialog 
equipment 13 etc., receive the operation to each part of a plant, and its controlled variable from the above 
persons in charge, and the transfer way TAG for regular is minded for information, such as the operation, 
controlled variable, etc. It outputs to output-processing means 6a of the output-processing section 6 
prepared in the control unit P. 

[0099] If abnormalities are in a plant, an alarm to that effect can be emitted, or a person in charge can 
order required information from each part of this system, and can judge it, and operation etc. can be made 
to reflect to a plant as the judgment result as a result of processing by the above alarm processing 
sections 9, interactive-processing means 16a, etc. 

[0100] [Processing about distribution of a 1*2-2. message] It is performed by the distribution processing 
section 18 again, the above transfer, i.e., distribution, of the message of each functional processing 
sections. Which functional processing section is connected about which communication-of-information 
way among each fxmctional processing section of each equipment, i.e., does it consider as the object of 
transmission and reception?, here When the first Request to Send and request to receipt to a 
communication of-information way are received from each started functional processing section 
Distribution registration means 18b of the distribution processing section 18 registers with distribution 
database 18a beforehand, and distribution of a message is performed by distribution control-means 18c 
based on this distribution database 18a. 

[OlOll And the message which the functional processing section with a certain equipment specified and 
passed the target communication of-information way to the distribution processing section 18 is passed to 
all the functional processing sections connected to the communication-of-information way with every 
equipment. For this reason, the message which the functional processing section with a certain 
equipment specified and passed the target communication-of-information way to the distribution 
processing section 18 It is transmitted to other equipments via a communication of-information way. by 
the distribution processing section 18 of a receiving side Each functional processing section connected to 
the communication-of-information way is not only passed, but it is passed by the distribution processing 
section 18 as a receiving message within the equipment of a transmitting side to each functional 
processing section connected to the communication-of-information way. 

[0102] [Registration of 1-2-2-1. connection and overall procedure of release] Distribution database 18a of a 
content as it is the flow chart which shows the proced\ire which registers into distribution database 18a 
the correspondence relation which functional processing section makes which 
communication-of-information way applicable to transceiver, or is deleted beforehand and shown [ b / 
distribution registration means 18] to drawing 2 by such proced\ire in dyawiAg 4 is generated among the 
processings about distribution of such a message. In addition, "connection" between a 
communication-of-information way and the functional processing section is registering both 
correspondence relation, and calls the processing which deletes such a correspondence relation "release" 
of "connection." 

[0103] And the procedure of drawing 4 specifies the communication-of-information way i and the 
functional processing section (it is called the function) j which are made applicable to operation to be 
specification of operation of registering connection, or the operation to cancel, and is called. Here, two or 
more communication of-information ways i made applicable to operation can also be specified to the one 
functional processing section j. 

[0104] And although it will progress to Step 405 in the procedure of called drawing 4 in registration 
operation register connection if the message queue which serves as a transceiver buffer about (Step 401) 
and the functional processing section j is generation ending (Step 402), if it is not generation ending. 



while generating a message queue about the functional processing section j, a queue identifier is 
registered rate a functional order vector (Step 403), and the head and the tail of a functional order vector 
are cleared zero times (Step 404). 

[0105] Here, a queue identifier is a pointer which points out the queue. Moreover, a functional order 
vector is a storage region corresponding to each functional processing section among the fimctional lists of 
distribution databases shown in drawing 3 , and a queue identifier, the potater which points out the block 
of the head corresponding to the fimctional processing section, the pointer which points out the block of 
the tail corresponding to the functional processing section, and ** are stored in one functional order vector. 
Moreover, in Step 404, the head and tail of a functional order vector are cleared zero times for a 
communication-of-iuformation way still initializing in the state where one is not registered, about the 
fimctional processing section. 

[0106] Then, although the communication -of -information way i and the functional processing section j are 
connected CStep 405), the concrete procedure is shown later. And if it investigated (Step 406) and the 
connection request to all the specified communication-of-information ways i will be processed whether the 
next communication-of-information way i linked to the functional processing section j is specified, 
processing will be ended, otherwise, it will return to Step 405 (Step 407). 

[0107] moreover, the case where connection is canceled -- (Step 401), first, although connection between 
the communication-of-information way i and the functional processing section j is canceled (Step 408), the 
concrete procedure is shown later Then, although it will progress to Step 411 if it investigated (Step 409) 
and the release demand to all the specified communication-of-information ways i will be processed 
whether the next communication-of-information way i which carries out connection release with the 
functional processing section j is specified, it retiirns to Step 405 (Step 410). 

[0108] If there is a commimication -of -information way which the functional processing section j still 
receives also in the state after connection release, although a message queue will end processing at Step 
411, not deleted (Step 411), if there is no communication of-information way to receive, the message 
queue which became unnecessary is deleted, and the queue identifier of the functional order vector of the 
functional processing section j will also be cleared zero times, and will end processing. 
[0109] [Concrete procedure of 1-2-2-2. connection] Next, in the form of a predefined process (sub routine) 
shows the concrete procedure which connects the communication-of-information way i shown in Step 405, 
and the functional processing section j to the flow chart of drawing 5 . That is, in this procedure, the 
position is first obtained about the block of the head corresponding to the communication-of-information 
way i made into the object of connection (Step 501). 

[0110] And the liak of the "fi-ont" about the communication-of-information way set as the block is followed 
imtil it reaches (Step 503) and link termination (Step 502). In addition, when there is a functional niunber, 
i.e., function No., which is in agreement with the functional processing section j which it is going to 
connect by this middle, they are (Step 503,504), and the communication-of-information way i and the 
functional processing section j which it is going to register. Since combination is already registered, it 
returns to the main routine shown in drawing 4 . 

[Olll] If Unk termination is reached at Step 502, it is the functional processing section j. Memory block for 
connection with the communication-of-irtformation way i is secured, and the "fi-ont" of the functional link 
and each transfer way hnk is cleared zero times (Step 505). Moreover, the transmission-line number of 
the communication-of-information way i linked to secured memory block, the functional number of the 
functional processing section j, and a queue identification nimiber are set up (Step 506). Then, processing 
(Steps 507-511) which joins a functional hnk in secured memory block, and processing (Steps 512-517) 
which joins a transfer way hnk are performed. 

[0112] That is, in the first-time registration for the functional link of the functional processing section j of 
the connection made now, (Step 508) and secured memory block carry out first as the only block which 
constitutes the functional list of the functional processing section j by setting the position of secured 
memory block as the "head" of a functional list of (Step 507) functional processing section j. 
[0113] On the other hand, when the connection made now is not first-time registration for the functional 
link of the functional processing section j, it is setting up the position of memory block secured "ahead of* 
the functional link of memory block which the "tail" of a functional Ust of (Step 507) functional processing 
section j points out, and new memory block inserts in a front [ of the existing block train ], i.e., tail, side 
(Step 509). 

[0114] Then, the contents which the "tail" of the functional Hst till then had pointed out are set up as 
"back" of the functional link of secured memory block (Step 510), This means connecting the block which 
shifted to one back in insertion behind inserted new memory block when it was not first time registration 
by the functional liak, and the "back" of the functional link of new memory block which inserted in first 
time registration serves as empty, and it means expressing the termination of a fimctional link. 



[0115] Then, the functional Unk which contains (Step 511) and new memory block by setting up the 
position of memory block secured to the "tail" of a functional list is completed. 

[0116] Then, processing which joins a transfer way link in secured memory block is performed. That is, in 
the first- time registration for the transfer way Unk of the communication of information way i of the 
connection made now, (Step 514) and secured memory block are first considered as the only block with 
which the transfer way link of the communication-of- information way i is constituted by (Step 512) and 
setting the position of secured memory block as the "head" of the transfer way link of the 
communication-of-information way i first. Moreover, let the functional processing section j be the 
representation functional processing section about the communication-of-information way i by starting 
the receiving means against the communication-of-information way i which the functional processing 
section j first registered about the communication of-information way i in this case has (Step 515). 
[0117] On the other hand, when the connection made now is not first-time registration for the transfer 
way link of the communication-of-information way i, it is setting up the position of memory block secured 
"ahead of the transfer way link of memory block which the "tail" of the transfer way list of (Step 512) and 
communication of-information ways i points out, and new memory block is inserted in a front [ of the 
existing block train ], i.e., tail, side (Step 513). Thus, the addition of memory block to a transfer way link 
is performed one by one to a tail side. 

[0118] Then, the content which the "tail" of the transfer way hst till then had pointed out is set up as 
"back" of the transfer way link of secured memory block (Step 516). This means connecting the block 
which shifted to one back in insertion behind inserted new memory block when it was not first time 
registration by the transfer way link, and the "back" of the transfer way link of new memory block which 
inserted in first time registration serves as empty, and it means expressing the termination of a transfer 
way link. 

[0119] Then, the functional link which contains (Step 517) and new memory block by setting up the 
position of memory block secured to the "tail" of a transfer way list is completed, and it returns to the 
main routine shown in drawing 4 . 

[0120] A setup which performs message reception from the communication network 3 through 
transmission equipment 2 is performed by the above procedures to the functional processing section 
which required the first reception to a certain communication-of-information way. 

[0121] [Concrete procedure of 1-2-2-3. connection release] Next, in the form of a predefined process (sub 
routine) shows the concrete procedure of cancehng connection between the commimication of information 
way i shown in Step 408 of drawing 4 , and the functional processing section j to the flow chart of drawing 
£ . That is, in this procedure, the position of a top block is obtained with reference to a functional link 
among the block trains first included to the functional link of the functional processing section j made into 
the object of connection release (Step 601). 

[0122] And starting with this head block, the link of the "front" about the function set as the block is 
followed until it reaches (Step 603) and link termination (Step 602). When there is a block with the 
transfer way number, i.e., transfer way No,, which is in agreement with the 
communication-of-information way i which is going to carry out connection release by this middle, they 
are (Step 603,604), and the communication of- information way i and the functional processing section j 
which is going to carry out connection release. Since combination is in the state still registered, it 
progresses to the procedure after Step 605. 

[0123] While transfer way No. which is in agreement with the communication-of information way i which 
is going to carry out connection release on the other hand has not been found, when link termination is 
reached, they are (Step 602), and the communication-of-information way i and the functional processing 
section j which is going to carry out connection release. Since combination is in a state [ finishing / 
deletion / already ], it retxurns to the main routine shown in drawing 4 ■ 

[0124] Henceforth [ Step 605 ], processing which removes the block (it is called the memory block 
concerned) with transfer way No. which is in agreement with the communication-of-information way i 
from a functional link, processing which removes (Step 605-610) and the memory block concerned from a 
transfer way Unk, and required processing of (Step 611-616) and others are performed. 
[0125] That is, when the memory block concerned is the head of the functional link of the functional 
processing section j first in order to process the link from a head side in order to remove the memory block 
concerned fi-om a functional link, the content "ahead of the functional link of the memory block 
concerned is set as the "head" of the functional list of (Step 605) functional processing section j (Step 606). 
On the other hand, when the memory block concerned is not the head of the functional link of the 
functional processing section j, the content "ahead of the memory block concerned is set up about (Step 
605) and a functional link "ahead of the back block by the side of the head which the "back" of the 
memory block concerned points out (Step 607). 



[0126] Next, in order to process the link from a tail side, when the memory block concerned is the tail of 
th& functional link of the fimctional processing section j, the content "behind" the functional link of the 
memory block concerned is set as the "tail" of the functional list of (Step 608) fimctional processing section 
j (Step 609). On the other hand, when the memory block concerned is not the tail of the functional link of 
the functional processing section j, the content "behind" the memory block concerned is set up about (Step 
608) and a functional link "behind" the front block by the side of the tail which the "front" of the memory 
block concerned points out (Step 610). 

[0127] Then, when the memory block concerned is the tail of the transfer way link of the 
communication-of-information way i first in order to process the link from a tail side in order to remove 
the memory block concerned from a transfer way link, the content "behind" the transfer way link of the 
memory block concerned is set as the "tail" of the transfer way list of (Step 611) and 
communication of-information ways i (Step 612). On the other hand, when the memory block concerned is 
not the tail of the transfer way link of the commimication-of-information way i, the content "behind" the 
memory block concerned is set up about (Step 611) and a transfer way link "behind" the front block by the 
side of the tail which the "front" of the memory block concerned points out (Step 613). 
[0128] Next, in order to process the link from a head side, when the memory block concerned is the head 
of the transfer way link of the communication-of- information way i, the contents "ahead of the transfer 
way link of the memory block concerned are set as the "head" of the transfer way link of (Step 614) and 
the commimication-of-information way i (Step 616). On the other hand, when the memory block 
concerned is not the head of the transfer way link of the comm\mication-of- information way i, the 
contents "ahead of the memory block concerned are set up about (Step 614) and a transfer way link 
"ahead of the back block by the side of the head which the "back" of the memory block concerned points 
out (Step 615). 

[0129] Moreover, when the removed memory block concerned is the head of the transfer way link of the 
communication -of- information way i, since the functional processing section j corresponding to the 
memory block concerned is the representation functional processing section, it suspends the receiving 
procedure which the representation functional processing section was performing to the 
communication-of-information way i (Step 617). 

[0130] And since the memory block concerned currently used for connection with the 
communication of- information way i is removed by the above processings from a functional link and a 
transfer way link, release of (Step 618) and connection is ended by releasing the memory block concerned, 
and it returns to the main routine of drawing 4 by them. 

[0131] [Procedure of 1-2-2-4. message reception Based on the correspondence relation of the ************ 
and each functional processing section which were registered into distribution database 18a as mentioned 
above, distribution control-means 18c and the representation functional processing section transmit and 
receive a message between each communication-of-information way] Among these, drawing 7 is a flow 
chart which shows the procedtu-e performed within the equipment of a receiving side about reception of a 
message. 

[0132] That is, it connects with the communication-of-information way first specified by the functional 
processing section which transmits a message (Step 701), and this procedure requires reception from the 
communication of-information way (Step 702). And if there are no halt directions of reception by 
connection release of the representation functional processing section etc. (Step 703), the block (it is called 
a receiving head) of the head connected as what receives a message to the communication-of-information 
way concerned by referring to distribution database 18a wiU be acquired (Step 704). 
[0133] this reception -- a head a block drawing 5 having been shown connection -- a procedure 
setting communication of information a way - ******** beginning -- registering -- having had -- 
representation ■- a function processing -- the section -■ being shown **** -- this communication of 
information a way from a message -- receiving others a function processing -- the section -- 
existing a case - those each •- a function processing the section - reception -- a head setting 
[0134] For this reason, what is necessary is just to follow the "front" link among the transfer way links of 
each block, writing the received data from a communication-of-information way in the message queue 
corresponding to each block imtil it results in the termination of a communication-of-information way 
link (Step 705) (Step 706) (Step 707). In addition, the representation functional processing section should 
just perform the received-data writing to the message queue corresponding to each functional processing 
section other than the representation functional processing section through the aforementioned software 
bus. 

[0135] And when it results in the termination of a communication-of-information way Unk, it returns to 
Step 702. By repeating and performing such a procedure, the message transmitted to each 
communication-of-information way from one of equipments will be distributed to the functional 



processing section connected to the commnnication of information way among each functional processing 
section on all other equipments. In addition, the message transmitted to the 
communication-of-information way from the functional processing section on a certain equipment is 
distributed also to each functional processing section which is on tiie same equipment and is connected to 
the communication-of-information way by the procedure of transmission as shown below. 
[0136] Here, drawing 8 is a flow chart which shows transmission on the communication-of-information 
way of a message, and the procedure of reading from the message queue by each functional processing 
section. It is the flow chart which shows the procedure performed within the equipment of a transmitting 
side about transmission and reception. In addition, such each functional processing section should just 
read the received data written in the message queue in this case including the reception operation (Step 
801) by each functional processing section in which this procedure receives a message (Step 808). 
[0137] On the other hand, when distribution control-means [ not reception operation (Step 801) but ] 18c 
and the representation fimctional processing section by the above functional processing sections transmit 
the message by which the transmitting request was carried out from each functional processing section, 
the point which passes a message becomes both a communication-of-information way and a message 
queue in (Step 803) and ta-ansmitting-side equipment (Step 806). 

[0138] That is, distribution control-means 18c and the representation functional processing section 
connect with the specified communication-of information way first (Step 802), and (Step 803) and a 
message are first sent out to other addressing to equipment by requiring transmission of a message from 
the communication-of-information way. 

[0139] Moreover, distribution control-means 18c and the representation functional processing section are 
referring to distribution database 18a, and acquire a top block, i.e., a receiving head, among the blocks 
which have connected each functional processing section to the communication of-information way within 
the equipment of a transmitting side. 

[0140] this " reception - a head - a block - the - communication of information - a way - ******** - the 
beginning - registering - having had •- representation - a function - processing the section - being 
shown - **** - this communication of information a way • from - a message - receiving - others - a 
function processing - the section " existing - a case ■ those " each - a function - processing - the 
section " reception - a head - setting up - having had - transfer -- a way " a 

[0141] for this reason - until it results in the termination of a communication-of-information way link 
(Step 805) " a communication-of-information way - sending out - what is necessary is just to follow the 
"front" Unk among the transfer way links of each block the bottom, writing the same transmit data as a 
thing in the message queue corresponding to each block (Step 806) (Step 807) Also in this case, the 
representation functional processing section should just perform the received-data writing to the message 
queue corresponding to each fimctional processing section other than the representation functional 
processing section through the aforementioned software bus. 

[0142] [the effect of the 1-3. 1st operation gestalt] • the network where the distribution processing section 
18 prepares each functional processing sections 4-7 which constitute a distributed SCS, and 9, 11, 16 and 
17 as mentioned above according to the 1st operation gestalt - the flexible functional arrangement 
according to the system scale is attained by joining together by the distribution means of a message 

[0143] Specifically with the above 1st operation gestalten Network connection of each equipment called 
the control unit P and supervisory equipment C and S used as a structure-of a-system unit is carried out. 
It defines what information is exchanged for two or more commtmication of information way of every 
prepared on the network 3. the distribution processing section 18 on each equipment The information on 
which functional processing section transmits and receives data about which 
communication of-information way is registered into distribution database 18a, commimication is 
controlled or such information is exchanged mutually. 

[0144] Thereby the distribution processing section 18 on each equipment becomes possible [ performing 
the required transmission and reception of using the commxmication-of-information way according to the 
informational kind properly and a sending area not recognizing a receiving side at a physical network 
address called an IP address in the other party, either, and specifying the distribution place of a message 

etc.]. i. o u ■ 

[0145] Consequentiy since flexible composition can be taken according to the scale of a system Can obtam 
the distributed SCS excellent in expandability and responsibihty and, also in configuration changes, such 
as estabhshment, removal, movement, change, a halt, and a maintenance of equipment or the functional 
processing section Since it is only sufficient not to give change to the composition itself and the protocol of 
a network or a communication of-information way, but to change the connection relation between a 
communication-of-information way and the functional processing section within the corresponding 



equipment, it becomes uimecessary [ a system-wide halt]. 

[01'46] Especially the situation that the data of service will be returned if a request is sent to a certain 
communication-of-information way even if it performs addition of surveillance cUent equipment C using 
redundant-izing of surveillance server equipment S, distribution, and it etc., in order to expand a scale, a 
range, etc. for supervisory control, when service which offers the information on a specific kind with 
surveillance server equipment S etc. is offered does not change. 

[0147] That is, since the structure surveillance client equipment C can recognize surveillance server 
equipment S to be for every service also becomes unnecessary, mounting also becomes easy. It becomes 
unnecessary moreover, for sxirveillance server equipment S to tell a service situation to surveillance client 
equipment C. Furthermore, when performing the configuration change by addition of the above 
equipments etc., the whole system is made to suspend and the influence of needing the setting change in 
surveillance server equipment S etc. is not produced. 

[0148] Especially, with the 1st operation gestalt, by using an UDP/IP protocol, since the overhead for 
establishment of connection, the check of arrival of the mail, etc. is not produced compared with the 
TCP/IP protocol currently used with the conventional technology, the bandwidth which the transmission 
line of a between [ server-clients ] etc. has can be utilized for the maximum, and communicative efficiency 

is also improved. 

[0149] Moreover, among two or more functional processing sections on a certain equipment, on behalf of 
other functional processing sections, the one representation functional processing section performs 
message reception from a communication network etc. through the distribution processing section 18, and 
copies and passes a receiving message to other functional processing sections through a software bus etc. 
with the 1st operation gestalt. For this reason, about the exchange of the transmitted and received data 
in the distribution processing section, an object is unified by the representation functional processing 
section and a load is mitigated. 

[0150] Moreover, with the 1st operation gestalt, the transfer way ALM for alarms whose transfer way 
TAG for regular which is the 1st communication-of-information way is the steady information, such as a 
quantity of state and its notice of change, and 2nd communication-of information way uses properly the 
transfer way HSD for histories which are the information about an alarm, and the 3rd 
commvmication-of information way to the exchange of the information about a history. It can only connect 
with the corresponding communication-of-information way, and each functional processing sections 4-7, 
and 9, 11, 16 and 17 can transmit by such proper use and receive easily only information required for the 
processing which it takes charge of itself. Moreover, since an exchange can be continued about the other 
information on other communication-of-information ways even when an obstacle occurs in a part of 
communication-of-information ways and functional processing sections by the above proper use, influence 
can be suppressed to the minimum. 

[0151] Moreover, with the 1st operation gestalt, each functional processing sections 4-7, and 9, 11, 16 and 
17 transmit the operation situation judged by the technique of a self-test by the configuration control 
means etc. to the 4th commimication -of -information way RAS which is different in the 1st to 3rd 
communication-of-information way TAG, ALM, and HSD. For this reason, since another side is not 
affected even if the exchange of information required for original surveillance and original control and the 
exchange of the information about the working state of each functional processing section become 
independent mutually and an obstacle is in one side, system-wide reUability improves. Moreover, the 
composition processing section 17 on each equipment etc. grasps the operation situation of the working 
state of the whole equipment concerned, or each functional processing section, and since it notifies to 
other equipments or it becomes easy for each equipment to grasp the operation situation of the functional 
processing section on other equipments through the 4th commimication-of-information way, system-wide 
employment becomes easy. In addition, the composition processing section 17 can be constituted as a kind 
of the functional processing section. 

[0152] moreover, in the distribution database in the 1st operation gestalt Block B in connection with 
[ express the correspondence relation between one communication-of-information way and the one 
functional processing section with one block B, and ] the same communication-of-information way The 
structure of a double connection list where block B in connection with the same functional processing 
section connected the bidirectional Unk one by one, respectively is taken, and the head of the train of the 
corresponding block B and the link to a tail are further set up from the lists RL and floor line of each 
communication-of-information way and each functional processing section. For this reason, the 
communication-of-information way which a certain functional processing section receives, for example 
can be easily pinpointed altogether by following a bidirectional link from any block corresponding to the 
functional processing section. Similarly, it can be easily specified altogether by following a bidirectional 
link from any block corresponding to the communication-of-information way whether the received data 



from a certain commimication-of-information way should be passed to which and which functional 
processing section. And what is necessary is just to store the message which corresponds for every 
functional processing section in the storing field which the index of the functional processing section 
shows. Moreover, a change called a block, i.e., an addition and deletion of connection, can be efficiently 
made from any block by taking the structure of a double connection list. Transmission and reception, 
connection, release, etc. which relate to the comLmunication-of-information way where each f\mctional 
processing section is connected by the above can be ensured efficiently. 

[0153] The [2. 2nd operation form] Although the 2nd operation form corresponds to claims 2 and 17 and 
overall composition and an overall operation apply to the 1st operation form correspondingly, it is storing 
a message in a shared memory, and is the example which used memory effectively. 

[0154] [Composition of the 2-1. 2nd operation gestalt] The composition of this 2nd operation gestalt is 
shown in the functional block diagram of drawing 9 . That is, each distribution processing section 18 in 
the 2nd operation gestalt is equipped with each functional processing sections 4-7, 9, 11 and 16, and 
shared memory M for 17 refernces being carried out instead of the message queue. Moreover, distribution 
control-means 18c of each distribution processing section 18 is constituted so that the ****** index for 
judging whether the reference fi*om each functional processing section which should receive the message 
was received about each message may be set up while replacing the message concerning a 
communication-of-information way with a message queue and storing it in shared memory M. Drawing 
10 is the conceptual diagram showing the relation of the above shared memory M and distribution 
database 18a in the 2nd operation gestalt. 

[0155] Moreover, although each functional processing sections 4-7 in the 2nd operation gestalt, and 9, 11, 
16 and 17 are constituted like them in the 1st operation gestalt, and abbreviation By discarding the 
message whose ****** was lost in response to the reference from all the functional processing sections 
that should reset a ****** index whenever it refers to the message accumulated at shared memory M, and 
should receive the message It is constituted so that the shared memory which was being used for storage 
of the message may be released. 

[0156] [Operation of the 2-2. 2nd operation form] The 2nd operation form constituted as mentioned above 
acts as follows. First, roughly, distribution control-means 18c of the distribution processing section 18 
transmits also to a communication network 3 through transmission equipment 2 while it receives the 
Request to Send and request to receipt to the comm\mication-of-information way from each functional 
processing sections 4-7, and 9, 11, 16 and 17 and accumulates them to the shared memory in equipment 
about transmit data SMSG according to the contents of distribution database 18a. Moreover, according to 
the contents of distribution database 18a (DDB), it accumulates to the shared memory in equipment also 
about received-data RMSG from the communication network 3 through transmission equipment 2. 
Hereafter, an operation of the 2nd operation form is explained concretely. 

[0157] [Procedure of 2-2-1. connection} Drawing 11 is a flow chart which shows the procedure to which 

distribution registration means 18b generates and updates the distribution database of composition as a 
communication-of-information way and the functional processing section are connected and it was shown 
in drawing 10 first. 

[0158] Compared with the same procedure shown in drawing 4 about the 1st operation form in the 
procedure of this drawing 11 , in advance of connection between a communication-of-information way and 
the functional processing section, a message queue etc. is generated or there is no processing (Step 
411,412) which deletes a message queue etc. following (Step 402-404) and connection release. That is, the 
storing field of the message in the 2nd operation form will be released, if it is secured in the case of 
transmission and reception and the reference by each required functional processing section ends so that 
it may not always be secured for every functional processing section like the 1st operation form but may 
explain below. 

[0159] In addition, among the predefined processes shown in drawing 11 , the concrete procedure [ section 
/ functional processing / a communication-of-information way and ] of connection release (Step 1108) is 
later mentioned about this point, although it differs from the procedure of drawing 6 in that the 
processing about ****** of a message enters. 

[0160] [Procedure of the message reception by 2-2-2. distribution control means] Based on distribution 
database 18a in which the above connection was reflected again, the flow chart which shows the 
procedure to which distribution control-means 18c of each distribution processing section 18 receives a 
message from a communication-of-information way is shown in drawing 12 . In this procedure, 
distribution control-means 18c sets up the ****** index for judging whether the reference from each 
functional processing section which should receive the message was received about each message while 
storing in shared memory M the receiving message which received from the 
communication*of-information way. 



[0161] That is, distribution control-means 18c connects with the specified communication-of-information 
way first (Step 1201), and secures the storing field of a receiving message to shared memory M (Step 
1202), reception is required firom a comm\mication-of-information way (Step 1203), and the receiving 
message received fi'om the communication-of-information way to this demand is stored in the 
aforementioned storing field secured to shared memory M. And distribution control-means 18c progresses 
to the procedure after Step 1205, unless halt directions of reception are received by connection release etc. 
(Step 1204). 

[0162] That is, first, into the information received from the communication-of-information way to the 
demand of reception, if distribution control-means 18c has the receiving message (it is called a ****** 
message) which should still receive from now on (Step 1205), it will set up the storing position of a 
receivrag message in the front link storing position of the last message (Step 1206). 

[0163] A fi-ont link storing position is a part of storing field secured on shared memory M here. By storing 
predetermined data which are a position for storing the pointer (it being called a firont link) which links 
the storing fields which store the message which received sequentially from the same 
communication-of-information way, respectively, and mean "empty" The storing field can mean storing 
the message (the last message) of the last which received firom the commxmication-of-information way 
and which received. 

[0164] By following the front link stored in such a front link storing position, each fimctional processing 
section can read the receiving message firom the communication-of-information way which he should 
receive one by one, and can recognize that it is the last message about the last message. 
[0165] And distribution control-means 18c It is made to correspond to the commimication-of-information 
way under communication-of-information way list, and the storing position of the above receiving 
messages on shared memory M is set up (Step 1207). Each functional processing section which is going to 
read by this the message which received from the communication-of-information way firom shared 
memory M can know the position of the first storing field where the message received from the 
communication-of-information way is stored by referring to a communication-of-information way list. 
[0166] Then, distribution control-means 18c acquires the first block (receiving head) corresponding to the 
communication-of-information way concerned (Step 1208), and it repeats the following procedures until it 
results in the termination of the communication-of-information way hnk which begins from this receiving 
head (Step 1209). 

[0167] That is, the ****** index corresponding to the functional processing section (it is called a reception 
function) which each block under commimication-of-information way link which begins firom a receiving 
head shows first is set to the state of un-reference (Step 1210). Moreover, if there is no ****** message 
which has not been read firom shared memory M yet about each functional processing section (Step 1211), 
the position of the non-received message corresponding to the block will be set as the storing position of 
the last message (Step 1212). 

[0168] That is, the message transmitted and received in order about one communication-of-information 
way is secxu'ed in the storing field secured into shared memory M, respectively in order, and each storing 
field is connected by the link for messages, as shown in drawing 10 . And it reads firom shared memory M 
how far among such each message, and changes [ whether it has somewhere received and ] with 
functional processing sections by settled, i.e., a receiving settled one. For this reason, the position of a 
non-received message is recorded for each [ which is set up for every combination of a 
communication-of-information way and the functional processing section ] the block of every. 
[0169] And processing is advanced to the following block included to a transfer way link by following the 
"front" link of the transfer way link set as the block (Step 1213). In addition, in Step 1209, if it results in 
the termination of a comm\mication-of-information way link, it will return to Step 1202. By repeating the 
above processings, the message which flows on a communication-of-information way will be stored in 
shared memory M. 

[0170] [Example of a 2-2-3. ****** index] Here, although it is [ of a ****** index / concrete being 
composition or ] free how set and reset are performed, it is possible as an example to constitute the ****** 
index on a certain equipment as a bit string of the same width of face as the number of the functional 
processing sections on the equipment etc. For example, when the received data obtained from one 
communication-of-information way in this case are stored in a field with a shared memory, it is possible to 
set to "1" only the bit corresponding to the number of the functional processing section connected to the 
communication-of-information way, and to consider as a ****** index. 

[0171] If a bit is specifically stood as shown in "10011" when the numbers of the functional processing 
section connected to a certain communication-of-information way are 5, 2, and 1, the bit which stands will 
express the fimctional processing section of ******, i,e., un-reference. And if it resets to "0" when each 
functional processing section refers to the field, self ******, i.e., bit, corresponding to a number, the 



existence of ****** can be easily checked by simple processing in which all the bit strings of the ****** 
index corresponding to a field investigate whether it is 0. 

[0172] [2-2-4. transmission and read out from a shared memory] Next, the procedxire in which 
distribution control-means 18c transmits a message to drawing 13 , Qeft hand side) each functional 
processing sections 4-7, and the reception operation (right-hand side) that 9, 11, 16, and 17 read a 
message from shared memory M, and receive are shown. 

[0173] That is, when it is not each functional processing sections 4*7 and reception operation in which 9, 
11, 16, and 17 read a message from shared memory M, it connects with the specified 
communication of information way (Step 1302), and distribution control-means 18c is requiring 
transmission from a communication-of-information way, and performs transmission of a transmitting 
message (Step 1303). Although a procedure will once be ended at this time in order to perform procedure 
shown, for example in drawing 12 if there is reception about a communication of-information way, the 
storing field of a transmitting message is secxired to shared memory M (Step 1305). the copy of a 
transmitting message is stored in this storing field as each functional processing sections 4*7 in 
transmitting- side equipment, 9, 11 and 16, and a receiving message for being alike 17 
[0174] Then, the ****** index corresponding to each functional processing section which should receive a 
message from the communication of information way concerning message sending like Steps 1208-1213 
of drawing 12 is set (Steps 1306- 1311). In this case, a procedure will be ended if the termination of a 
communication-of-information way link is reached (Step 1307). 

[0175] In moreover, the case of each functional processing sections 4-7 and the reception operation in 
which 9, 11, 16, and 17 read a message from shared memory M (Step 1301) Each functional processing 
sections 4-7, and 9, 11, 16 and 17 Whenever it refers to the message accumulated at shared memory M, a 
****** index is reset, and the shared memory which was being used for storage of the message is released 
by discarding the message whose ****** was lost in response to the reference from all the functional 
processing sections that should receive the message. 

[0176] Specifically, the fimctional processing section which reads a message from shared memory M is 
referring to distribution database 18a first, and the head communication-of-information way to the 
function concerned is obtained (Step 1312). That is, the functional processing section obtains the 
communication-of-information way corresponding to a top block out of the functional link which consisted 
of blocks which have connected themselves to each communication-of-information way. 
[0177] And a procedure will be ended, if it checks whether there is any power ****** message read from 
shared memory M (Step 1314) and results in the termination of a functional Unk about each 
communication-of-information way where (Step 1315) and its functional processing section should receive 
a message by following the "front" link under functional link (Step 1313). 

[0178] That is, when there is a ****** message about a communication-of-information way, ****** 
corresponding to the fimction concerned is reset about the storing field in shared memory M which stores 
(Step 1314) and its message (Step 1316), and thereby, like [ when for example a ****** index is set to 
"00000" ], if ****** of a message is lost (Step 1317), the field of the shared memory secured to message 
storing will be released (Step 1318). 

[0179] Then, the link place of a link which has connected the sent received messages about the same 
communication-of-information way is set as a non-received message (Step 1319). Consequentiy, since the 
thing of sheep reading will not exist among the messages received from (Step 1320) and its 
communication-of-information way when the message discarded from shared memory M is the last 
message received from the communication-of-information way, the last message storing position of the 
communication-of-information way is cleared (Step 1321), and a procedure is ended. 

[0180] In addition, the receiving message from two or more communication-of-information ways 
corresponding to the one functional processing section can be altogether read by repeating the procedure 
on the right-hand side of drawing 13 . 

[0181] [Concrete procedure of 2-2-5. connection release] In the 2nd operation form, the procediure of the 
connection release (Step 1108) shown in drawing 11 becomes what transposed release (Step 618) of 
memory block to the procedure shown in drawing 14 among the procedures shown in drawing 6 again. 
[0182] The flow chart shown in this drawing 14 shows the procedure replaced with release (Step 618) of 
memory block among the procedures shown in drawing 6 in the form of a predefined process (sub routine). 
That is, in this procedure, first, about the non-read in message about the communication-of-information 
way i stored in shared memory M, the following processiags are repeated until it results in termination, 
followiag the link between messages (Step 1401) (Step 1405), That is, if ****** corresponding to the 
functional processing section j which carries out connection release among the ****** indexes set as the 
non-read in message was reset (Step 1402) and ****** to a message is lost (Step 1403), the field of shared 
memory M secured to the message storing will be released (Step 1404). 



[0183] If there is no ****** to a message when such processing is repeated about each sheep read in 
message and the termination of a non-received message is reached (Step 1401) (Step 1406), last message 
each position of the communication-of-information way i will be cleared (Step 1407), the memory block 
concerned for connection with the communication-of-information way i will be released, and it will return 
at the last of the procedure of drawing 6 . 

[0184] [Effect of the 2-3. 2nd operation form] As mentioned above, with the 2nd operation form, 
duplication storing of the message received by two or more functional processing sections is not carried 
out for every functional processing section, but since it is stored in each shared memory M by which a 
functional processing section refernce is carried out, a storage region is used effectively. Moreover, since 
the message stored in shared memory M is discarded after it receives the reference from all the functional 
processing sections that should receive the message, it is certainly passed to all the functional processing 
sections that need the message. Consequently, though a lot of messages occur between each* functional 
processing section especially contained in a distributed SCS, since only necessary minimum physical 
memory is consumed, it becomes possible to obtain the good performance which harnessed ** memory. 
[0185] The [3. 3rd operation form] Even if an obstacle occurs in the representation functional processing 
section which corresponds to claims 7, 22, and 27 and had mediated the transmitted and received data 
between the distribution processing sections on behalf of each functional processing section, the 3rd 
operation form is that other functional processing sections succeed the role, and is the example which 
raised system-wide availability. 

[0186] [Composition of the 3-1. 3rd operation form] Drawing 15 is the functional block diagram showing 
the composition of the 3rd operation form. Each equipment in this 3rd operation form is constituted so 
that it may deliver to each of other functional processing section about the data transmitted and received 
for every communication-of-information way like the 1st operation form, while the representation 
functional processing section chosen from two or more functional processing sections corresponding to the 
communication-of-information way performs delivery with the distribution processing section on behalf of 
each functional processing section. Specifically, after equipment is started, the functional processing 
section which has requested the transmission and reception to a communication-of-information way from 
the beginning turns into the representation functional processing section about the 
communication-of-information way. 

[0187] Moreover, each functional processing sections 4-7 in the 3rd operation gestalt, and 9, 11 and 16 are 
equipped with the configuration control means for judging the operation situation of the functional 
processing section concerned, and outputting to the transfer way RAS for composition periodically, 
respectively. Moreover, each equipment in the 3rd operation gestalt is equipped with the composition 
processing section 17, and also it is equipped with the composition database, respectively. 
[0188] It is a portion for the composition processing section 17 telling other equipments about the working 
state of each equipment here, and the working state of being normally [ the hardware for every 
equipment etc. ] unusual is judged, or the working state transmitted to the transfer way RAS for 
composition from each functional processing section in the same eqmpment is supervised, and it is 
constituted so that the detected abnormalities may be outputted to the transfer way TAG for regular. 
[0189] On the other hand, a composition database is a means for recording the working state which 
received from each fimctional processing section on the same equipment, and drawing 16 is drawing 
showing an example of the composition database structure. 

[0190] Moreover, the distribution processing section 18 in the 3rd operation form is equipped with 18d of 
distribution separation meanses. 18d of this distribution separation means is a means for malting the 
delivery which the representation functional processing section was performing till then take over to 
either of each of other functional processing section, when it is detected by the aforementioned 
composition processing section 17 that the obstacle occurred in the above representation functional 
processing sections. 

[0191] [Operation of the 3-2. 3rd operation gestalt] The 3rd operation gestalt constituted as mentioned 
above acts as follows. First, drawing 17 is a flow chart which shows the operations sequence of the 
composition processing section in the 3rd operation gestalt. This procedure performs a diagnosis of the 
hardware of (Step 1704) and equipment and sending out of the working state, a diagnosis and sending out 
of a working state of each functional processing section on (Step 1702) and equipment, and (Step 1703) for 
every [ other than initialization of equipment during starting ] (Step 1701) and fixed time. 
[0192] Here, the more concrete procedure of Steps 1701, 1702, and 1703 is shown in drawing 18 , drawing 
12 , and drawing 20 in predefined-process (sub routine) form, respectively. 

[0193] [Initiahzation of 3-2-1. equipment during starting] Among these, the procedure of drawing 18 
initializes equipment dxiring starting, and in this procedure, the function, i.e., the functional processing 
section, set up on equipment is started until the composition processing section 17 sets the access position 



of a composition database as a head first (Step 1801) and it completes starting of all functions (Step 1805) 
' (Step 1802). 

[0194] Thus, it is obliged to send out periodically the informative message MM which shows a working 
state to the communication-of information way RAS appointed beforehand to each fxinctional processing 
sections 4-7 started, and 9, 11 and 16. It means specifically directing this that the composition processing 
section 17 outputs an operation situation to each functional processing sections 4-7 and each 
configuration control means of 9, 11, and 16 periodically on a communication-of-information way. 
[0195] Moreover, the composition processing section 17 updates the access position to a composition 
database, after setting up as time which received at the end among composition databases about each 
functional processing section, working state receiving time, i.e., a working state, concerning the 
functional processing section in the time of the current position of during starting, (Step 1803) (Step 
1804). Thereby, the working state receiving time about all the functional processing sections in a 
composition database turns into the present time of during starting. 

[0196] Then, the composition processing section 17 starts the receiving means against the 
communication-of-information way where the communication of-information way of a working state, i.e., 
each functional processing section, outputs a working state, and returns to the procedxire of draadsgJJ • 
[0197] [Procedure about reception of a 3-2-2. working state] Here, this receiving means is a part of 
composition processing section 17, and drawing 21 is a flow chart which shows the procedure which a 
receiving means receives the working state of each functional processing section from a 
communication-ofinformation way, and answers [ as opposed to / the inquiry firom the outside / in 
updating a composition database **** ]. That is, in this procedure, a receiving means is connected with 
the communication-of-information way which receives the working state of each functional processing 
section (Step 2101), and processing of a degree whenever it receives the message from a 
communication-of information way according to the kind of (Step 2102) and message is performed. 
[0198] That is, if a message is the notice of the working state about the functional processing section (Step 
2103), the receiving time about the functional processing section wiU be updated among composition 
databases (Step 2104). Moreover, if a message is the inqxiiry of the working state from other equipments 
etc. (Step 2105), the contents of a composition database are re sent out to the transfer way RAS for 
composition (Step 2106). It also becomes possible for the time which received the working state last time 
about each functional processing section to be updated within a composition database, and to refer for the 
information from other equipments etc. by repeating the above procedures. 

[0199] [A diagnosis of the hardware of 3-2-3. equipment and sending out of the working state] The 
procedure of drawing 19 performs diagnosis of the hardware of equipment, and sending out of the 
working state, and the composition processing section 17 diagnoses hardware of equipment by the output 
and error log of a RAS substrate first in this procedure again (Step 1901). Here, it is the history of the 
error to which each functional processing section is the substrate which controls transmission and 
reception with the transfer way RAS for composition which outputs a working state among transmission 
equipment 2, and the RAS substrate generated the error log with the equipment, and the abnormalities of 
hardware etc. are recorded. 

[0200] Consequentiy, when hardware is normal, information, such as a flag showing (Step 1902) and a 
hardware state, is set as "normal" (Step 1903), and when hardware is not normal, information, such as a 
flag showing (Step 1902) and a hardware state, is set as "abnormalities" (Step 1904). When a hardware 
state, i.e., is it unusual whether it is normal?, changes with it or before by this, it sends out to a 
communication-of-information way by making (Step 1905) and a new hardware state into a supervisory 
point (Step 1906), and it returns to the procedure of drawing 17 . 

[0201] [A diagnosis and sendiug out of a working state of 3-2-4. each functional processing section] Again 
the procedure of drawing 20 It is what performs a diagnosis and sending out of a working state of each 
functional processing section on equipment, in this procedure When transmission of the periodical 
informative message MM of a working state stops more than an allowed time from the functional 
processing section in the started equipment, the composition processing section 17 judges that the 
function became unusual, and directs the corresponding isolation from a communication of-information 
way to the distribution processing section 18. 

[0202] That is, first, the composition processing section 17 sets the access position of a composition 
database as a head (Step 2001), begins it from the functional processing section corresponding to this 
head, updates the access position to a composition database (Step 2008), and conducts investigation (it is 
called operation investigation) of (Step 2009) and the following working states about all functions, i.e., aU 
functional processings. 

[0203] That is, the elapsed time from the time which received the working state last time about the 
functional processing section is found (Step 2002). Here, since the configuration control means of each 



functional processing section sends out a working state for every fixed time, when the sending out stops 
more than fixed time, it can be judged that the functional processing section is unusual. Here, if the 
elapsed time found at Step 2002 is in tolerance (Step 2003), the working state of the function concerned 
will be set as "normal" (Step 2004). 

[0204] On the other hand, if it is not in the elapsed time tolerance for which it asked at Step 2002 (Step 
2003), while setting the working state of the function concerned as a setup at "abnormalities", the 
function concerned is separated from a communication-of'information way by starting a distribution 
isolation means (Step 2005). In addition, the concrete procedure of this separation is mentioned later. 
[0205] Then, the composition processing section 17 is sent out to a communication-of-information way by 
making (Step 2006) and the working state of the function into a supervisory point, when changefiil 
[ compared with it or before ] about the working state of the function judged as mentioned above (Step 
2007). If the above operation investigations are completed about all functions, it will return to the 
procedure of drawing 17 . 

[0206] [ 3-2-5. *- isolation] of the unusual functional processing section next, drawing 22 and drawing 
23 are flow charts which show the procedure by the distribution processing section 18, and are mutually 
combined by the connector 221,222,223 at one While distribution registration means 18b of the 
distribution processing section 18 deletes the function specified noting that abnormahties occurred fi'om 
the distribution database 19 in this procedure When there is the following functional processing section 
for which 18d of distribution separation meanses of the distribution processing section 18 needs reception 
about the communication-of-information way where the deleted function had played the role of the 
representation functional processiQg section, the role of the representation functional processing section 
is made to take over to either of them. 

[0207] That is, first, about all blocks included in resulting [ fi-om the head of the functional link of the 
function to separate (Step 2201) ] in termination (Step 2202), distribution registration means 18b of the 
distribution processing section 18 is the same procedure as Steps 605-616 of drawing 6 , and is separated 
firom a functional link and a commTinication-of-information way link (Steps 2205-2216). 
[0208] Here, when the block has a firont link in this case although the function is the representation 
functional processing section if the block of the separated function was registered into the head of a 
communication-of-information way link (Step 2214), it means that other blocks connected to (Step 2217) 
and the same communication-of-information way exist. Even if such other blocks are one and it is 
plurality, the block by the side of the tail which the front link has pointed out at least (it is called a 
consecutiveness block) exists. 

[0209] 18d of in this case, distribution separation meanses Starting of a receiving means is urged to (Step 
2218) and the functional processing section corresponding to a consecutiveness block, and the 
representation functional processing section makes the processing were carrying out succeed till then by 
registering into the message queue corresponding to a consecutiveness block the informative message NM 
Gt being called the reception starting request message to a communication-of-information way) which 
requests a bird clapper firom the representation functional processing section about the 
communication-of-information way. 

[0210] namely, the receiving means as opposed to [ as the functional processing section corresponding to a 
consecutiveness block is shown in drawing 24 , when the data read from the message queue are the 
starting request of (Step 2408) and a receiving means ] (Step 2409) and a communication-of-information 
way -- starting •- things take over the role of the (Step 2410) representation functional processing section 
[0211] [Effect of the 3-3. 3rd operation form] As mentioned above, with the 3rd operation form, even if an 
obstacle occurs in the representation functional processing section which had mediated the transmitted 
and received data between the distribution processing sections on behalf of each functional processing 
section, other functional processing sections succeed the role. Since the influence of an obstacle does not 
attain to other functional processing sections by this and a chain of functional loss can be prevented, the 
availability (availabihty) of the whole equipment improves. 

[0212] The [4. 4th operation form] When it corresponds to claims 8, 23, and 28 and the functional 
processing section generates an obstacle, the 4th operation form is that each functional processing section 
chooses correspondence of functional degeneracy etc. based on the contents of an obstacle, and the 
dependence to the functional processing section which the obstacle generated, and is an example which 
raises availability. 

[0213] [Composition of the 4-1. 4th operation form] Drawing 25 is the functional block diagram showing 
the composition of the 4th operation form. In addition to the composition shown in the 3rd operation form, 
this 4th operation form is constituted as follows. First, the composition processing section 17 is 
constituted so that the functional processing section which the obstacle generated may be told to other 
functional processing sections. Moreover, each functional processing sections 4-7 in the 4th operation 



form, and 9, 11 and 16 are constituted so that at least one of functional degeneracy, starting of the 
functional processing section which stands by on other equipments, or spontaneous functional halt may 
be chosen at least based on one side among the dependences to the functional processing section which 
the contents of the obstacle or its obstacle generated. 

[0214] Among these, in order to realize starting" of the functional processing section which stands by on 
equipment besides the 4th operation gestalt prepares beforehand two or more functional processing 
sections which play the same role, one is made into the common system which actually processes among 
those, and others are constituted so that it may consider as the standby system for making it substitute at 
the time of the obstacle of a common system. 

[0215] Although it not only receives input data [ need / a line crack and a common system / as acqmsition 
of the exclusive transmission right to a communication of-information way / a setup of daily use and 
standby ] from a predetermined communication -of information way, but a processing result is 
transmitted to a predetermined commimication of information way, a standby system only receives and 
transmission is not performed. / such 

[0216] And although each functional processing sections 4-7 in the 4th operation gestalt, and 9, 11 and 16 
are the same as that of what was explained with the 3rd operation gestalt from the 1st operation gestalt, 
and abbreviation In order to enable distinction of the above common systems and a standby system as 
difference, In case connection with a communication of-information way is received, it is constituted so 
that the access gestalt whether to carry out "transceiver" both of whether only "transmission" carries out 
whether only "reception" is carried out may be given to distribution registration means 18b of the 
distribution processing section 18. 

[0217] Moreover, distribution registration means 18b of the distribution processing section 18 which can 
give such an access gestalt is also constituted so that a communication-of information way and the 
functional processing section may be connected with the given access gestalt. Drawing 26 is drawing 
showing an example of distribution database 18a updated in this way. 

[0218] [Operation of the 4-2. 4th operation gestalt] With the 4th operation gestalt constituted as 
mentioned above, first, when changeful, whenever it not only outputs it to the 
communication-of information way RAS, but investigates the composition processing section 17 by the 
fixed time interval about the working state of each functional processing section, it is sent out to the 
communication-of information way RAS as a content of a composition database. 

[0219] That is, first, in the 4th operation gestalt, although the operations sequence of the composition 
processing section 17 is roughly [ as the procedure shown in drawing 17 about the 3rd operation gestalt ] 
common, it differs the foUowing point. That is, in addition to Steps 2701-2709 corresponding to Steps 
2001-2009 of drawing 20 , with the 4th operation gestalt, the content of a composition database is 
outputted to the communication-of-information way RAS in drawing 27 corresponding to drawing gQ in 
the 3rd operation gestalt (Step 2710). 

[0220] Thus, as shown in drawing 28 , the above access gestalten (it expresses transmission and 
reception) are included in the information oulputted for every functional combination with a transfer way. 
Whenever operation investigation of all the functions on equipment is completed, even if there is no 
change in the working state of a function by this, the connection state of each functional processing 
section is notified to all the functional processing sections on all equipments. 

[0221] Moreover, drawing 29 is a flow chart which shows the operations sequence of distribution 
registration means 18b of the distribution processing section 18 in the 4th operation gestalt. That is, in 
addition to Steps 2901*2912 corresponding to Steps 401-412 shown by drawing 4 , in this procedure, the 
connection state to the communication-of-information way for every functional processing section is sent 
out to the communication-of-information way RAS about the 1st operation gestalt after connection 
between a communication-of-information way and the functional processing section, or connection release 
(Step 2913). It is included in this connection state which functional processing section on which 
equipment makes which communication-of information way applicable to connection with what access 
gestalt. 

[0222] moreover - the 3rd operation gestalt " drawing 18 - having been shown (Step 1806) - the 
operations sequence of the transceiver means started similarly is shown in drawing 30 In this procedure, 
when the notice of a connection state on a communication of -information way is received about the 3rd 
operation gestalt in addition to the procedure shown in drawing 21 , the connection state to the 
communication-of-information way of (Step 3003) each functional processing section is updated (Step 

3006). . ^ u A 

[0223] The operation situation about each functional processing section offered as mentioned above and 
the connection state to a communication-of-information way are used for the following processings. First, 
starting of the standby function which has arranged to the composition hardware which 



function-degenerates, and responds [ the configuration-control means of each functional processing 
serction ] to the dependence to the function which generated the obstacle and changes with the 4th 
operation form with informative messages NM of working state change outputted to the 
communication-of-information way RAS from the composition processing section 17 when it becomes 
clear that the obstacle occurred in a certain function, or a spontaneous functional halt judge and choose 
uniquely. 

[0224] Specifically in the composition of the 4th operation form shown in drawing 25 , the case fi-om which 
the history processing section 11 differs where it is mutually redundancy-ized by plurality using 
equipment, make one of the history processing sections 11 into a common system, and the remaining 
history processing section 11 is made into a standby system is considered. In such a case, as for the access 
form over the communication-of-information way HSD by the side of daily use, a 
transmission-and-reception and standby side considers an access form as reception to the 
communication-of-information way HSD. 

[0225] And it lets the commimication -of -information way RAS pass, and if it detects that the functional 
disorder occurred in the history processing section 11 of a common system, the history processing section 
11 which was a standby system can continue offer of the service in which it became a common system 
from "reception" by switching to "transmission and reception", and the history processing section 11 was 
performing the access gestalt till then by work of a configuration control means. 

[0226] In this case, since it was carrying out reception of required data etc. although the history 
processing section 11 had not carried out transmission of a processing result etc, while operating as a 
standby system, it serves as a common system and can offer continuity **** service immediately based on 
the same information as the information which the history processing section 11 which was a common 
system till then had. 

[0227] Next, the procedure to which a configuration control means switches the above common systems 
and a standby system is shown in the flow chart over drawing 31 and drawing 32 . In addition, the flow 
chart of this drawing 31 and drawing 32 is combined with one by the connector 311. The inquiry message 
of a working state is sent out to the communication-of-information way RAS untQ it will once connect 
with the communication-of-information way RAS with an access form "transmission and reception" (Step 
3101) and the notice of a working state will come by this procedure on the contrary as a receiving message 
(Step 3103) (Step 3104), if the configuration control means of each functional processing section is started 
(Step 3102). The working state which a certain functional processing section should obtain here is a 
working state of other functional processing sections which have the relation it is mutually unrelated in 
the common system and standby system of the same functional processing section. 

[0228] And if a working state is gained fi'om the communication-of-information way RAS as a receiving 
message (Step 3103) (Step 3104), the working state will be saved (Step 3105) and the following 
processings shown in drawing 32 will be performed. That is, with reference to the connection state, i.e., 
the access form, updated at Step 3006 of drawing 30 , it checks first whether the transmitting function 
from other above functional processing sections to a communication-of-information way is working (Step 
3201). 

[0229] If the transmitting function to a communication-of-information way is working at this time (Step 
3201), it connects with an access form "reception" to the communication-of-information way (it is called a 
print out transfer way) which outputs information, such as a processing result, (Step 3214), it initializes 
as a standby system, and a portion (it is called a functional means) called the history processing section 
and the alarm processing section which plays the role for every functional processing section of the will 
start (Step 3215). 

[0230] On the other hand, while the transmitting function from other functional processing sections to a 
communication-of-information way is not working [ be / it ], (Step 3201) and a transmission-right 
mediation message are sent out to the communication-of-information way RAS (Step 3202). A 
transmission-right mediation message is a message which each functional processing section which is 
going to become the common system of the same functional processing section emits here, and when the 
functional processing section which emitted this message receives the same message which is not what he 
emitted, the functional processing section which is going to become the common system of the same 
functional processing section will exist besides itself. 

[0231] That is, when two or more functions have sent out this transmission-right mediation message 
within a fixed period, each functional processing section is receiving the same transmission-right 
mediation message mutually, it recognizes being arbitrated [ of a transmission right ] and the only 
function enables it to acquire a transmission right by shifting mutually the sending-out timing of a 
transmission-right mediation message using a random number as follows. 

[0232] After sending out a transmission-right mediation message, that is, the (step 3202), When the 



messages which received in between [ until the permissible latency time decided beforehand passes (Step 
3205) ] are (Step 3203) and a transmission-right mediation message, each functional processing section 
By repeating the procedure from Step 3201, the only functional processing section acquires a 
transmission right, and during the time which added the permissible latency time to the time which 
occurred based on the random number serves as a common system, after interrupting execution (Step 
3213). 

[0233] In addition, in acquisition of this transmission right, although it was called the umque 
identification number which the host to whom each function operates has, for example, for example, a 
unicast address, and the Ethernet address, it is a size relation, and it is also possible to determine the 
direction used as a common system. 

[0234] By the notice of (Step 3208) and a workiag state, in the unusual notice of (Step 3209) and a 
common system, the procedure from Step 3201 is changed, and the receivtag message which received 
after that each functional processing section which became a common system or a standby system as 
mentioned above is ******, and determines a new common system. 

[0235] With such a 4th operation gestalt, distribution control-means 18c of the distribution processing 
section 18 should just process transmission, reception, etx;. according to the access gestalt of each 
functional processing section. For example, drawing 33 is a flow chart which shows the procedure which 
receives data from a communication of-information way. Although this procedure is the same as that of 
drawing 7 which showed the 1st operation gestalt, and abbreviation, only the time of there being request 
to receipt about the functional processing section, when an access gestalt is "transmission and reception" 
writes received data in a message queue (Step 3315). 

[0236] In addition, what is necessary is just to perform reading from transmission and the message queue 
of the message in the 4th operation gestalt by the same procedxure as the flow chart shown in drawing 8 
about the 1st operation gestalt. 

[0237] [Effect of the 4-3. 4th operation gestaltl As mentioned above with the 4th operation gestalt When 
an obstacle occurs in the functional processing section, each of other functional processing section Since 
correspondences, such as functional degeneracy, starting of the functional processing section which 
stands by on other equipments, or spontaneous abeyance, are attained based on the content of an obstacle, 
and the dependence to the functional processing section which the obstacle generated, the influencing 
range of an obstacle is limited and the availability of a distributed SCS improves. For example, the 
functional processing section which needs the message which the functional processing section which the 
obstacle generated emits can consider carrying out the abeyance spontaneously etc. 

[0238] The [5. 5th operation gestalt] The 5th operation gestalt is corresponding to a claim 9 and setting up 
a category for every message, and even if a category is added, it is the example in which it was made for 
the functional processing section unrelated to it not to receive influence. 

[0239] [Composition of the 51. 5th operation gestalt] Although the whole 5th operation gestalt 
composition is the same as that of the composition shown in drawing: 1 about the 1st operation gestalt, 
and abbreviation, each functional processing sections 4-7 in the 5th operation gestalt, and 9, 11 and 16 
are first constituted so that the category made applicable to receiving to the 
communication-of-information way to connect may be specified. Moreover, corresponding to this, the 
distribution registration means in the 5th operation gestalt is constituted so that the category of the 
message which each fimctional processing section receives may be beforehand registered into a 
distribution database. 

[0240] Moreover, distribution control means set a category as a transmitting message, and they are 
constituted so that each message may be distributed only to each functional processing section 
corresponding to the category set up. 

[0241] [Operation of the 5-2. 5th operation gestalt] At the 5th operation gestalt constituted as mentioned 
above, in case distribution registration means 18b of the distribution processing section 18 registers each 
functional processing section into distribution database 18a, as shown in the step 3406 underline section 
of the flow chart shown in ch-awing 34 , the category carried out as the candidate for receiving to the 
communication-of-information way which each functional processing section connects is set up to the 
distribution database 19. Drawing 35 is the conceptual diagram showing the example of a content of the 
distribution database with which such a category was registered for every block. 

[0242] Moreover, distribution control-means 18c of the distribution processing section 18 sets a category 
as a transmitting message, and distributes each message only to each functional processing section 
corresponding to the category set up. That is, for example, as shown in the flow chart of drawing 36 , it is 
written only in the message queue of the functional processing section which makes applicable to 
receiving the category set as the message among the fimctional processing sections connected to the 
communication of-information way with reference to the category contained in a message (Step 3615) as a 



filter index about the receiving message firom a certain communication-of-information way (Step 3606). 
[0243] Consequently, it enables each functional processing section to receive only the message which is 
equivalent to the category specified for every communication-of-information way about each 
communication-of-information way which required connection. In addition, what is necessary is just to 
perform reading from transmission and the message queue of the message in the 5th operation gestalt by 
the same procedure as the flow chart shown in drawing 8 about the 1st operation gestalt. 
[0244] [Effect of the 5-3. 5th operation form] As mentioned above, according to the 5th operation form, the 
category of the message made applicable to receiving is beforehand registered about each functional 
processing section, and each message received by the receiving side is distributed only to the functional 
processing section corresponding to the category set as the message by the sending area. Thereby, 
filtering of receiving alternatively only the message related to each functional processing section, i.e., 
message reception, is reaUzed easily. 

[0245] For this reason, about each functional processing section which does not need the message added 
in this way when the message of the new category in which the functional processing section meant a 
certain expansion in the commxmication-of-information way made applicable to receiving was added to 
the candidate for transceiver, influence can be avoided by changing a category and operation can be 
continued like it or before. In addition, such a category may be applied only to one 
communication of-information way, and may be applied to plurahty or all communication-of-information 
ways. 

[0246] The [6, 6th operation form] The 6th operation form corresponds to a claim 10, and to the 
communication-of'information way where the functional processing section which receives does not exist, 
the delivery, it is that there is nothing and it shows the example which cuts down unnecessary 
transmission for a message. 

[0247] [Composition of the 6-1. 6th operation form] Although the whole composition in the 6th operation 
form, each functional processing sections 4*7, the composition of 9, 11, and 16, etc. are the same as that of 
the 3rd operation form ( drawing 15 ) and abbreviation Each distribution processing section of each 
equipment by exchanging the connection situation of meaning which functional processing section being 
matched with which commxmication-of information way in each equipment Create tiie connection 
situation in the whole distributed SCS, and it is based on it. When the functional processing section 
which receives a message does not exist in a distributed SCS from the communication-of-information way 
which is going to transmit a message, the message is constituted so that there may be no delivery in a 
commimication-of-information way. 

[0248] [Operation of the 6-2. 6th operation form] With the 6th operation form constituted as mentioned 
above, in the cases, such as registration, deletion, etc. to a distribution database, distribution registration 
means 18b of each distribution processing section 18 makes the connection situation of each fimctional 
processing section and a communication-of-information way the tabular format same with having 
illustrated to drawing 28 , and sends it out to the communication-of-information way HAS. Moreover, with 
the 6th operation form, although the operations sequence of the composition processing section 17 is the 
same as that of what was shown in drawing 17 about the 3rd operation form, and abbreviation, if 
operation investigation of each functional processing section on equipment is completed as shown in 
drawing 37 (Step 3709), the connection situation to a composition database and the 
communication-of-information way for every functional processing section is sent out to the 
communication-of-information way RAS (Step 3710). 

[0249] Moreover, in each equipment, distribution control-means 18c of the distribution processing section 
18 creates the connection situation of the whole distributed SCS by merging with the connection situation 
in self-equipment, when connection situations, such as a notice of a connection state transmitted as 
mentioned above, are received from other equipments, as shown in drawing 38 (Step 3806). The data 
showing the connection situation of such a whole Q^stem are called connection state database. 
[0250] Distribution control-means 18c disregards the sending-out demand of the message to such a 
communication-of-information way, when the functional processing section which performs message 
reception from the communication-of-information way by referring to the above connection situation 
databases when the transmission on a communication-of-information way from the functional processing 
section etc. is required exists on [ no ] equipment. 

[0251] That is, in the 6th operation form, the procedure to which distribution control-means 18c transmits 
a message is shown in the flow chart of drawing 39 . Here, Steps 3901, 3902-3908 are the same as that of 
Steps 801-808 and abbreviation among the procedures of drawing 8 shown with the 1st operation form 
among this procedure. 

[0252] In this procedure, it judges whether in advance of message sending (Steps 3902-3907) to a 
communication of-information way, the functional processing section which receives a message from the 



communication-of-information way exists (Steps 3911-3914). Specifically the connection situation of each 
functional processing section to a communication-of-information way Since it is stored in the connection 
state database, the access position is initialized (Step 3911). All the items about the 
communication-of-information way are investigated at least among connection state databases, updating 
an access position (Step 3913). (Step 3914) Although it will progress to the procedure after Step 3902 if 
there is the functional processing section (it is called a reception function) which receives a message from 
the commimication-of-information way, a procedure will be ended if there is no reception function. 
[0253] In addition, message reception from a communication of-information way is performed according 
to the same procedure as the flow chart shown in drawing 33 . 

[0254] [Effect of the 6-3. 6th operation form] To the communication of-information way where the 
functional processing section which receives does not exist with the 6th operation form as mentioned 
above, unnecessary transmission is cut down because there is nothing the delivery about a meissage, and 
employment of the distributed SCS which carried out bandwidth which a network 3 has in the maximum 
student is attained. 

[0255] The [7. 7th operation form] It is the example which the 7th operation form corresponds to claims 11, 
24, and 29, and added identification information to the same message which transmits to each system of a 
multiplex communication-of-information way the transmitting agency, and the message of the same 
transmitting origin and identification information received by first-arrival priority, and the arrival at 
after is discarding, redimdancyized the communication-of-information way physically, and raised 
reliability, 

[0256] [Composition of the 71. 7th operation form] Drawing 40 is the functional block diagram showing 
the composition of the 7th operation form first. Namely with the 7th operation form, although the 
composition of each functional processing sections 4-7, 9, 11, 16, 17, etc., etc. is the same as that of the 1st 
operation form and abbreviation The commxmication of-information way is redundancyized by two or 
more systems, each distribution processing section 18 of each equipment When the same message is sent 
out to two or more systems of the same communication-of-information way, the identification information 
of the message of a transmitting agency and the transmitting origin concerned is added to a message, and 
two or more messages with the same transmitting origin and identification information are constituted so 
that it may receive by first-arrival priority. 

[0257] [Operation of the 7-2. 7th operation gestalt] Distribution control-means 18c of the distribution 
processing section 18 in the 7th operation gestalt constituted as mentioned above send out the message of 
the same content which attached the sequence nvmiber which be the identification information for every 
transmit agency the transmit agency for every path, when transmission equipment 2 and network 
equipment 3 be redimdancy ized by two or more systems (henceforth a path) to message sending out on a 
communication-of-information way. 

[0258] Moreover, distribution control-means 18c carries out the storage management of the sequence 
number of the newest message which received for every transmitting agency, when the message which 
has the same sequence number from the same transmitting origin, i.e., a sending agency, is received, is 
first-arrival priority and discards the message worn after arriving through a different path. 
[0259] For example, drawing 41 is a flow chart which shows the procedure to which distribution 
control-means 18c receives a message from a communication-of-information way, and drawing 42 is 
drawing showing the example of composition of the database (it is called an arrival-of- the mail database) 
which memorizes the sequence number of the newest message received through the 
communication-of-information way from the same dispatch origin in this processing. 
[0260] Here, among the procedures of drawing 41 . like Steps 701-703 of drawing 7 shown with the 1st 
operation gestalt, it connected with the communication of-information way, and Steps 4101-4103 are 
demanding reception. Moreover, Steps 4109-4112 of drawing 41 are writing received data in the message 
queue corresponding to each functional processing section like Steps 704-707 of drawing 7 shown with the 
1st operation gestalt. 

[0261] And in the procedure of drawing 41 , the following processings are performed between Step 4103 
and Step 4109. That is, distribution control-means 18c which received the message from the 
communication of-information way looks for the information on the dispatch origin same about the 
communication-of-information way which carries out message Seki (Step 4105), and updates the access 
position of an arrival-of- the -mail database (Step 4106). 

[0262] And by having received the same message from the commxmication-of-information way in the past 
in below the newest sequence number (it also only being called the newest) fi'om the same dispatch origin 
(Step 4113), when the information about the same dispatch origin is found (Step 4105), since the sequence 
number of the received message is settied, it moves to processing from Step 4102. On the other hand, 
when the sequence number is not below the newest, since it is a new message, (Step 4113) and having 



received update the sequence number of an arrival-of- the -mail database with the sequence number of a 
re(^eiving message (Step 4116). 

[0263] In addition, since it is (Step 4107) and the first message received from the utterance origin when 
the information whose message [ which was received ] and utterance origin corresponds is not found, even 
if it completes investigation about all the information in an arrival-of-the-mail database, a 
communication-of-information way and the sequence number are newly registered into an 
arrival-of-the-mail database the utterance origin (Step 4108). 

[0264] In addition, what is necessary is just to perform reading from transmission and the message queue 
of the message in the 7th operation gestalt by the same procedure as the flow chart shown in drawing 8 
about the 1st operation gestalt. 

[0265] [Effect of the 7-3. 7th operation gestalt] As mentioned above, with the 7th operation gestalt, when 
transmitting the same message to each system of a multiplex communication-of-information way, 
identification information like the sequence number which increases for every system a transmitting 
agency at for example, every message sending out is added. And when the representation fimctional 
processing section of a receiving side etc. receives a message through the distribution processing section, 
the message of the same transmitting origin and identification information receives by first-arrival 
priority, and the arrival at after discards. 

[0266] If it does in this way, when reliabihty will improve by redundancy-izing a 
communication-of-information way physically and it will pass through a commimication-of-information 
way, disappearance by collision etc. and resending of the lack portion by it decrease, and operation which 
carried out bandwidth which a network has in the maximum student can be performed now. 
[0267] [8. octavus operation gestalt] An octavus operation gestalt is the example which does not 
correspond to a claim 12, is made to reboot the equipment with which only the distribution processing 
section and the composition processing section work with an obstacle by automatic reset etc., and aimed 
at early restoration of a function. 

[0268] [Composition of a 8-1. octavus operation gestalt] Although the whole composition in this octavus 
operation gestalt, and each functional processing sections 4-7 and the composition of 9, 11, 16, and 17 are 
the same as that of the 4th operation gestalt ( drawing 25 ) and abbreviation Each equipment in an 
octavus operation gestalt is constituted so that the equipment may be reset by spontaneous abeyance 
which was explained with the 4th operation gestalt, when only the distribution processing section and the 
composition processing section are working on equipment and the functional processing section changes 
into the state where one is not working. 

[0269] [Operation of a 8-2. octavus operation gestalt] In this octavus operation gestalt, the composition 
processing section 17 will notify it to each functional processing section in equipment through the 
communication-of-information way RAS, if the fvmctional disorder of the functional processing section is 
detected. In this case, as a result of each functional processing section's repeating a spontaneous 
functional end according to the degree of influence from the generated functional disorder, when the 
portion which is working on the equipment serves as only the distribution processing section and the 
composition processing section, it thinks. 

[0270] Drawing 43 is a flow chart which shows operations sequence including the processing which resets 
by making equipment into a unit about the composition processing section 17 in such a case. That is, 
although the operations sequence of the composition processing section 17 in an octavus operation gestalt 
is the same as that of the procedure shown in drawing 17 , and abbreviation on the whole, with an 
octavus operation gestalt, a diagnosis of each functional processing section in drawing 17 and the concrete 
procedxure of sending out (Step 1703) of a working state turn into a procedure shown in drawing 43 . 
[0271] In this procedure, after completing operation investigation of all functions, it judges whether all 
the functions on the equipment are carr3dng out an operation halt of (Step 4309) and the composition 
processing section 17 (Step 4311), and the functional, processing section other than the distribution 
processing section and the composition processing section resets the equipment, when one is not working. 
[0272] [The effect of a 8-3 . octavus operation gestalt] Can reset automatically from losing the 
contribution to original surveillance and original control, can plan early restoration of a function by 
rebooting the predetermined functional processing section, and raise system-wide availability about the 
equipment with which the influence of an obstacle changed into the state where of only the distribution 
processing section and the composition processing section are working greatly, with an octavus operation 
gestalt as mentioned above. 

[0273] The composition processing section becomes unnecessary [ having beforehand the knowledge for 
judging the degree of influence to the whole etc. ] by notifying generating of a functional disorder through 
the communication-of-information way RAS to each functional processing section in equipment, making 
correspondence judge uniquely for every functional processing section, and judging reset of an equipment 



unit especially, based on the result. 

[O2Y4] The [9. 9th operation gestalt] The 9th operation gestalt is that correspond to a claim 13 and the 
degree of health makes the thing on the highest equipment a common system among the same functional 
processing sections of a function, and is an example which enables stable emplojnnent. 
[0275] [Composition of the 9-1. 9th operation form] Although overall composition and an overall operation 
including the composition of each functional processing sections 4*7, and the 9, 11, 16 and the distribution 
processing section 18 etc. apply to the 4th operation form shown by drawing 25 etc. correspondingly with 
this 9th operation form About each functional processing section in the 9th operation form First, since it 
corresponds to the obstacle of the functional processing section, two or more functional processing 
sections which achieve the same function are prepared on mutually different equipment, and it becomes 
the common system in which one actually achieves the aforementioned function among those, and others 
are constituted so that it may become with the standby system for substituting at the time of the obstacle 
of the aforementioned common system. 

[0276] Moreover, it consists of 9th operation gestalten so that the functional processing section on the 
equipment of the highest [ degree / of health ] may serve as a common system among such two or more 
functional processing sections. The degree of health is an index showing the healthy pod reliability for 
every equipment here, and it is calculated on the criteria beforehand decided &om the state where it was 
specifically detected about each part of hardware of each equipment. 

[0277] Specifically, the composition processing section 17 in the 9th operation gestalt is constituted so 
that the degree of health of each equipment may be calculated, and based on the degree of health 
calculated in this way, each functional processing sections 4*7, and 9, 11 and 16 are constituted so that the 
functional processing section on the equipment of the highest [ degree / of health ] may serve as a common 
system among two or more functional processing sections, 

[0278] [Operation of the 9-2. 9th operation form] In the 9th operation form constituted as mentioned 
above, although the operations sequence of each composition processing section 17 appUes to drawing 17 
of the 4th operation form correspondingly In a diagnosis of hardware, and sending out (Step 1702 of 
drawing 17 ) of a working state A diagnosis normal about each hardware is continued xmtil it investigates 
all hardware unlike drawiag 19 in the 4th operation form (Step 4407), as shown in drawing 44 (Step 
4402). 

[0279] Moreover, in a diagnosis of each functional processing section, and sending out (Step 1703) of a 
working state, unlike drawing 20 in the 4th operation form, the composition processing section 17 in the 
9th operation form sends out the calculated degree of health to the communication-of-information way 
RAS, as shown in drawing 45 (Step 4510). 

[0280] Here, calculation of the degree of health in the composition processing section 17 is explained. 
Namely, based on the working state of the various hardware in equipment, the composition processing 
section 17 calculates the dimensionless-ized numeric value of the degree of health, and notifies it to each 
functional processing section through the communication-of-information way RAS. When two or more 
functional processing sections have been arranged at respectively separate equipment so that some one 
may be used regularly about the function that on the other hand each functional processing section is the 
same and other one or more may be standing by, it is exchanging each other degree of health, and it 
adjusts so that the one where the degree of health in equipment is higher may be used regularly. 
[0281] That is, two or more equipments of each which constitute a distributed SCS are designed, 
respectively, so that-izing of a power unit, an arithmetic imit, the transmission equipment, etc. can be 
carried out [ redundant ], and even if the obstacle has occurred into a part of redundancyized portion, 
they are constituted so that it may function as equipment. The composition processing section 17 
investigates the working state of the portion redundancyized in this way, and computes the degree of 
health as equipment fi:om the existence of an obstacle or the existence of redundant-izing, MTBF of each 
equipment, etc. 

[0282] For example, it is the example which is expressing the degree of health by the sum total which 
performed weighting based on MTBF (Mean Time Between Failures • mean time between failure) about 
each portion of equipment, and multiplied it by the number of mounting, i.e., the number of operation, in 
the example shown in drawing 46 . (a) expresses the information which becomes the origin of the degree 
calculation of health in this drawing, and (b) is the conceptual diagram showing that health changes 
according to the state of equipment. 

[0283] For example, with the equipment in which the power unit is carrying out piece system failure even 
if MTBF of a power unit is the same composition, when short as compared with transmission equipment, 
and the equipment in which transmission equipment is carrying out piece system failure, as for the 
degree of health, the way of the latter equipment becomes high. 

[0284] Moreover, when what works in the only position has arranged to two or more equipments like the 



history processing section, making daily use the redundancy- ized direction can raise availability with the 
equipment redundancyized even if there was no obstacle in hardware, and the equipment which is not 
redundancyized. And in the case of acquisition of a common right, when each exchanges this degree of 
health, the configuration control means of each functional processing section is adjusted so that the one 
where the degree of health is more higher may be used regularly 

[0285] That is, drawing 47 is a flow chart which shows the portion corresponding to drawing 32 in the 4th 
operation form among procedure in case each functional processing section performs a switch of a 
common system and a standby system in the 9th operation form. As shown in this drawing, the 
configuration control means of the functional processing section in the 9th operation form Even if 
compared with the functional processing section on other equipments which are going to become a 
common system simultaneously Although (Step 4721) and a transmission-right mediation message 
retransmission are repeated only when oneself recognizes it as having the maximum degree of health 
(Steps 4713, 4701, and 4702), when that is not right, it becomes (Step 4721) and a standby system (Steps 
4714 and 4715). In addition, other matters about acquisition of a transmission right are the same as the 
4th operation form. 

[0286] [Effect of the 9-3. 9th operation form] As mentioned above, with the 9th operation form, when two 
or more equipments with the functional processing section which can achieve the same function exist, the 
functional processing section on the highest equipment of the degree of health can raise system-wide 
availability by the common system and the bird clapper. When the functional processing section which 
had become a common system especially generates an obstacle, and the thing on the equipment of the 
highest [ degree / of health ] replaces among each functional processing section which is a standby system, 
stable emplo5anent of a distributed SCS is attained. 

[0287] The [10. 10th operation form] The 10th operation form is corresponding to a claim 14, detecting 
lack of a message, and requiring resending [ missing ] of a sending area, and is an example which a lack 
portion is restored and maintains communicative reliability. 

[0288] [Composition of the 10-1. 10th operation form] Although each part, such as the whole composition 
in this 10th operation form, each functional processing sections 4-7, and 9, 11, 16, is the same as that of 
the 7th operation form shown by drawing 40 etc., and abbreviation, the distribution processing section 18 
in the 10th operation form is constituted so that detection [ missing ] of the message which should receive 
from a communication-of-information way, and the resending demand to the sending area of the message 
may be performed. 

[0289] [Operation of the 10-2. 10th operation form] Drawing 48 is a flow chart which shows the procedure 
in which distribution control-means 18c of the distribution processing section 18 in the 10th operation 
form constituted as mentioned above receives a message from a comm\mication-of-information way. That 
is, distribution control-means 18c of the distribution processing section 18 carries out the storage 
management of the sequence number of the newest message which received for every transmitting 
agency to the 7th operation form having been shown in drawing 42 in this procedure about the 
communication of information way which each functional processing section connected using the same 
arrival-of-the-mail database. 

[0290] And if a message with the discontinuous sequence number is received (Step 4814), it will detect 
that lack occurred according to obstacles, such as a property of a commxmication of-information way to 
connect equipment, or the representation functional processing section which performs message reception, 
lack of a receiving message will be recorded (Step 4815), and it will notify to each functional processing 
section which has received the message from the comm\mication-of-information way. 
[0291] In this case, if lack of a receiving message occurs as shown in drawing 49 (Step 4908), each 
functional processing section will set it as the exit status of a criminal-investigation result that lack 
occurred (Step 4910), and will perform processing to this. The inquiry message QM for specifically 
restoring the missing portion is sent out to the sending area to a commimication-of-information way. In 
addition, for example, although it was missing when lack was detected on the 
communication-of-information way TAG, since the contents are unknown, the resending appearance of all 
information wiU be required from the communication-of-information way TAG. 

[0292] [Effect of the 10-3. 10th operation form] As mentioned above, with the 10th operation form, the 
sequence number of the newest message for every transmitting agency is registered into a database one 
by one, and it collates with the transmitting origin of the message which arrived after that, or the 
sequence nimiber, and if lack of a message is detected, resending [ missing ] will be required of a sending 
area. Thereby, even when the message which should be received is missing, a lack portion is restored by 
the property of a communication-of-information way to connect eqmpment, or the obstacle of the 
representation functional processing section which performs message reception, and communicative 
reliability is maintained according to it. It is desirable to take the suitable restoration procedure with 



which lack of a message di£fered especially according to whether it generated on which 
communication of information way by judgment of the distribution processing section in connection with 
reception of a message or the functional processing section. 

[0293] The [11. 11th operation form] The 11th operation form shows the example which makes an 
understanding of a history easy by corresponding to a claim 15, and showing the maximum and the 
minimum value within the specified period in the form which was able to be decided beforehand, in case 
graphical representation of the histories, such as a quantity of state offered from surveillance server 

equipment etc., is carried out. 

[0294] [Composition of the 11*1. 11th operation form] Although each portion, such as each functional 
processing sections 4-7 in this 11th operation form, and 9, 11, 16, is constituted like the 1st operation form 
and abbreviation The history processing section 11 in the 11th operation form minds the 
communication of information way HSD. It is constituted if the message QM which specifies a period and 
a supervisory point and asks historical data is received, on the other hand so that change of a quantity of 
state may be made into the maximum and the minimum value within a period and it may output as 
response message RM. 

[0295] Moreover, the interactive-processing section 16 is constituted so that it may display as a graph 
which shows the maximum and the minimum value within the period specified in the history which the 
history processing section 11 accumulated in the form which was able to be decided beforehand. 
[0296] [Operation of the 11-2. 11th operation form] In the 11th operation form constituted as mentioned 
above, the example of the graph displayed by the interactive -processing section 16 is shown in drawing 50 
(a). That is, in case graphical representation of the interactive -processing section 16 is carried out to the 
display 14 which constitutes dialog equipment 13, as shown in this drawing, it displays the historical 
data 12 to which the history processing section 11 accumulated the past portion using the maximum and 
the minimum value within the period according to the resolution of display. Moreover, what is necessary 
is just to display similarly about change of the quantity of state of the supervisory point after a screen 
display, for example based on the informative message NM from the commimication -of -information way 
TAG. 

[0297] Among the information displayed as mentioned above, the past part is asked to the history 
processing section 11, and comes to hand. It is the example of composition of the response message from 
the history processing section [ here as opposed to / as opposed to / the inquiry message to the 
historical-data processing section / in drawing 50 (b) ] such an inquiry message in drawing 51 / 11. That is, 
the history processing section 11 calculates the maximum and minimum value, when the change of state 
is recorded from the historical data 12 shown in drawing 1 etc. for every interval specified on the basis of 
the time of an opening day, when there is no record, by making the final value in the period before it into 
maximum and the minimum value, generates a response message and answers a letter. 
[0298] In order to reproduce change of the quantity of state of the supervisory point in the past period 
especially, the period corresponding to 1 pixel on display is made into a unit, the maximum and the 
minimum value within the period are obtained from the history processing section 11, and it becomes 
possible to reproduce efficiently by drawing the line which connects the minimmn value and maximum 
rather than it obtains all the historical data 12 within a display period. 

[0299] Efficiency can be raised, so that it will reproduce using the maximum and the minimum value in 
every 432 seconds and a display period will become long by this, if the number of pixels of the graphical 
representation screen displayed for example, by width of face for 1 hour is 200 and it is width of face for 
every 18- second one day. 

[0300] [Effect of the 11-3. 11th operation form] As mentioned above, with the 11th operation form, in case 
graphical representation of the histories, such as a quantity of state offered from STirveillance server 
equipment etc., is carried out, an imderstanding of a history can be made easy by showing the maximum 
and the minimimi value within the specified period in the form which was able to be decided beforehand. 
[0301] [Form of operation of others [. / 12]] In addition, this invention is not limited to the 
above-mentioned rank operation form, and includes other operation forms which are illustrated next. For 
example, it does not pass over the composition of each equipment shown in each above-mentioned 
operation form, each functional processing sections 4-7, 9, 11, 16, 17, etc., etc., the composition of various 
data, and the various procediures shown with the flow chart to instantiation, but in fact, they are changed 
suitably and, of course, can be carried out. For example, it is free how many equipments constitute the 
whole system, and it can especially be chosen freely which functional processing section is prepared on 
which equipment. 

[0302] Moreover, the kind of network and the concrete composition of a network form and others which 
connect each equipment are free, for example, can be chosen from FDDI, Ethernet, etc. as freedom. 
Moreover, the number of commimication-of-information ways may not be limited to four, but less than 



three or five or more are sufficient as it. Moreover, the concrete mode which reaUzes two or more 
conlmunication-of-information ways is also free, for example, two or more transmission media, such as a 
twisted pair cable and a fiber optic cable, may actually be laid, and realizing by Frequency Division 
Multiplexing, Time Division Multiplexing, etc. is also considered. 
[0303] 

[Effect of the Invention] As explained above, according to this invention, the record medium which 
recorded the technology of distributed supervisory control, i.e., the distributed SCS, the method, and the 
software for distributed supervisory control which correspond to a configuration change flexibly can be 
offered, without stopping the whole. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l1 The functional block diagram showing the composition of the distributed SCS in the 1st 

operation gestalt of this invention. 

[Drawing 2l The conceptual diagram showing the example of composition of the message distributed in 
the 1st operation gestalt of this invention. 

[Drawing 3l The conceptual diagram showing the example of composition of the distribution database in 
the 1st operation gestalt of this invention. 

[Drawing 4l The flow chart which shows the operations sequence of the distribution registration means in 
the 1st operation gestalt of this invention. 

[Drawing e5l The flow chart with which the distribution registration means in the 1st operation gestalt of 
this invention shows the procedure which coimects a communication-of-information way and the 
functional processing section. 

[Drawing 6l The flow chart which shows the procedure in which the distribution registration means in 
the 1st operation gestalt of this iAvention carries out connection release of a 
communication of-information way and the functional processing section. 

[Drawing 7l The flow chart which shows the procedure to which the distribution control means in the 1st 
operation gestalt of this invention receive a message from a communication-of-information way. 
[Drawing 8l The flow chart which shows the procedure of message reading by message sending by 
distribution control means, and the functional processing section in the 1st operation gestalt of this 
invention. 

[Drawing 9l The functional block diagram showiag the composition of the distributed SCS in the 2nd 
operation gestalt of this invention. 

[Drawing lOl The conceptual diagram showing the example of composition of the distribution database in 
the 2nd operation gestalt of this invention, 

[Drawing 111 The flow chart which shows the operations sequence of the distribution registration means 
in the 2nd operation gestalt of this invention. 

[Drawing 12l The flow chart which shows the procedure to which distribution control means receive a 
message from a communication-of-information way in the 2nd operation gestalt of this invention. 
[Drawing 13l The flow chart which shows the procedure of message reading by message sending by 
distribution control means, and the functional processing section in the 2nd operation gestalt of this 
invention. 

[Drawing 14l The flow chart which shows a part of procedure of the connection release by the distribution 
registration means in the 2nd operation gestalt of this invention. 

[Drawing 15l The functional block diagram showing the composition of tlie distributed SCS in the 3rd 
operation gestalt of this invention. 

[Drawing 16l The conceptual diagram showing the example of the composition database structure in the 
3rd operation gestalt of this invention. 

[Drawing 17l The flow chart which shows the operations sequence of the composition processing section 
in the 3rd operation form of this invention. 

[Drawing 18l The flow chart which shows the portion which performs initialization among the operations 
sequence of the composition processing section in the 3rd operation form of this invention. 
[Drawing 19l The flow chart which shows the portion which performs diagnosis of hardware, and sending 
out of a working state among the operations sequence of the composition processing section in the 3rd 
operation form of this invention. 

[Drawing 20l The flow chart which shows the portion which performs diagnosis of each functional 
processing section, and sending out of a working state among the operations sequence of the composition 
processing section in the 3rd operation form of this invention. 

[Drawing 2ll The flow chart which shows the procedure which the receiving means of the composition 



processing section in the 3rd operation form of this invention receives the working state of each functional 
processing section from a commxxnication -of -information way, and answers [ as opposed to / the inquiry 
from the outside / in updating a composition database **** ]. 

[Drawing 22l The flow chart which shows the procedure by the distribution processing section in the 3rd 
operation form of this invention (first halfi. 

fPrawing 23l The flow chart which shows the procedure by the distribution processing section in the 3rd 
operation form of this invention (second hald. 

[Drawing 24l The flow chart which shows the procedure which transmits a message to a 
communication-of"iaformation way about the distribution processing section in the 3rd operation form of 
this invention. 

[Drawing 25l The functional block diagram showing the composition of the distributed SCS in the 4th 
operation form of this invention. 

[Drawing 261 The conceptual diagram showing the example of composition of the distribution database in 
the 4th operation form of this invention. 

[Drawing 27l The flow chart which shows the operations sequence of the composition processing section 
in the 4th operation form of this invention. 

[Drawing 28l The conceptual diagram showing the composition of the message showing the connection 
state in the 4th operation form of this invention. 

[Drawing 29l The flow chart which shows the operations sequence of the distribution registration means 
in the 4th operation form of this invention. 

[Drawing 3Ql The flow chart which shows the procedure in which the transceiver means in the 4th 
operation form of this invention performs processing about the notice of a working state, or an inquiry 
and the notice of a connection state. 

[Drawing 3l1 The flow chart which shows the procedure from which each fimctional processing section 
changes to a common system or a standby system in the 4th operation form of this invention (first halO. 
[Drawing 32l The flow chart which shows the procedure from which each functional processing section 
changes to a common system or a standby system in the 4th operation form of this invention (second half). 
[Drawing 33l The flow chart which shows the procedure to which distribution control means receive a 
message from a communication-of-information way in the 4th operation form of this invention. 
[Drawinjg 34l The flow chart with which the distribution registration means in the 4th operation form of 
this invention shows the procedure which connects a communication*of'information way and the 
functional processing section. 

[Drawing 35l The conceptual diagram showing the example of composition of the distribution database in 
the 5th operation form of this invention. 

[Drawing 36l The flow chart which shows the procedure to which distribution control means receive a 
message firom a communication-of-information way in the 5th operation form of this invention. 
[Drawing 37l The flow chart which shows a part of operations sequence of the composition processing 
section in the 6th operation form of this invention. 

[Drawing 38l The flow chart which shows the operations sequence of creating the connection situation of 
the whole distributed SCS by merging with the connection situation in self-equipment about the 
distribution control means in the 6th operation form of this invention when connection situations, such as 
a notice of a connection state, are received from other equipments. 

[Drawing 39l The flow chart which shows the procedure of message reading by message sending by 
distribution control means, and the functional processing section in the 61^ operation form of this 
invention. 

[Drawing 401 The functional block diagram showing the composition of the distributed SCS in the 7th 
operation form of this invention. 

[Drawing 4ll The flow chart which shows the procedure to which distribution control means receive a 
message from a communication-of-information way in the 7th operation form of this invention. 
[Drawing 42l The conceptual diagram showing the example of composition of the arrival-of-the-mail 
database in the 7th operation form of this invention. 

[Drawing 431 The flow chart which shows a part of operations sequence of the composition processing 
section in the 8th operation form of this invention. 

[Drawing 44l The flow chart which shows a part of operations sequence of the composition processing 
section in the 9th operation form of this invention, 

[Drawing 451 The flow chart which shows a part of operations sequence of the composition processing 
section in the 9th operation gestalt of this invention, 

[Drawing 46l Drawing showing the example (a) of the data used as the foundation of calculation, and the 
concept of the degree of health about the degree of health in the 9th operation gestalt of this invention (b). 



[Drawing 47l The flow chart which shows a part of procediire from which each functional processing 

section changes to a common system or a standby system in the 9th operation form of this invention. 

[Drawing 48l The flow chart which shows the procedure to which (Ustribution control means receive a 

message from a communication-of-information way in the 10th operation form of this invention. 

[Drawing 49l The flow chart which shows the procedure into which the functional processing section 

reads received data from a message queue in the 10th operation form of this invention. 

[Drawing 50l The conceptual diagram showing the composition of a message which becomes the example 

of a display of the graph in the 11th operation form of this invention (a), and its basis (b). 

[Drawing 5l1 The example of composition of the response message from the history processing section [ on 

the 11th operation form of this invention, and as opposed to an inquiry message ] 11. 

[Drawing 52l The functional block diagram showing an example of the distributed SCS about the 

conventional technology. 

[Description of Notations] 

1 Process I/O unit 

2 Transmission equipment 

3 ■■ Communication network 

4 Input-process section 
4a Input-process means 

4b Configiuration control means of the input-process section 

5 Computation section 
5a Computation means 

5b Configuration control means of the computation section 

6 - Output-processing section 
6a - Output-processing means 

6b ■■ Configuration control means of the output-processing section 

7 Database processing section 

7 a--DB processing means 

7b Configuration control means of the database processing section 

8 - Database 

9 " Alarm processing section 
9a Alarm processing means 

9b " Configuration control means of the alarm processing section 

10 " Alarm Ust 

11 History processing section 
11a - History processing means 

lib - Configuration control means of the history processing section 

12 " Historical data 

13 " Dialog equipment 

14 Display 

15 -- Input \mit 

16 Interactive -processing section 
16a " Interactive-processing means 

16b - Configuration control means of the interactive -processing section 

17 -■ Composition processing section 

18 " Distribution processing section 
18a - Distribution database 

18b - Distribution registration means 
18c - Distribution control means 
18d -• Distribution separation means 

19 - Composition database 

21 P - Control unit 

22 •■ Supervisory equipment 

22a, surveillance server equipment 
22b, C-- surveillance client equipment 

TAG Communication of-information way of the quantity of state of surveillance and an operating point 

ALM -• Communication -of -information way of an alarm point 

HSD Communication-of-information way of historical data 

RAS -• Communication-of-information way of configuration management 
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e 3. - ^ myf-w *) -^m^ims^mi^ 1 1 ^ ^ bies l 

ftiJISl^-lirSr irSrl^mt-rSo 16, 25W 



(7) 

t)<DmMitiri>mnGMnt\c-^^^x. m^(DM^^m&^ 

P7'nh3/uXli, t$5!5KWT-ffi*5ixTl>fcTCP/I 

> h^t£ifX'(DBmmA'^i^^ifrm^i:ik:kmz.mmx 

[0 0 181 i«*^2<o^B^i±, If 1 ia«(^5>SS:S 

T-stts tit tcfriB«-ttifie*aa8|5jc*f L-cs»t 
ufctrox-, is*«i 6ls«<^^^»Km*|J^3?*fe^-*5^^ 

T, '>/i<i:tloroMiS^eii*3t^-C, «ic©miB«l 

30 {zW!^^mtii^mm^M{.x^im\^-rzzti:^mt 
iri. is*«2, i7w5!PjT'(i. h^mm.±.(om.^<D 

I 0 0 1 9 1 3 (O^PJJi, sS*9 1 Xli 2 fe«c^ 

40 ^mtumm^^^r-Mzii^^x. mu^mm^^u\t. 
«jiBii«»jts?*f*?i-f>#bti5#ii[8fi^^ 1 Off ae« 

KJcit^fB-rSfeJ^ro^iromtgiafa^fPi:, mlE^Sl:^^ 
fc^t^co^ V>''i< th--^\^n\^xmtsir^tzii)(D^ 

3 <D««6*aa§B i: . mm 1 (D\^nB.m^\z'&{t^init 
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V f * - . BuiE#«sg*asia5<73 5 *> . ^ 1 ro^Beia 

< k i^m^^KsnLxm 1 wis«e*Kiciifs$-a:, m 
mLxfii3<r>mm&m^i^mis^'*t. mTtomm^mu 



(8) 

#l»i:-r5o ai*^3. 18. 2 6 (D^WCrt. ^ 1 
/£^t^^^ttl::J:9. lKS1-5fliaejS 

•o nB.m^x'^'omv^mi-y^z.hiiix^^(r>x\ 

5. 

Co 0 2 0] 8S*gi4 05IMtt, i«*«3lB«co^^fifei£ 

30 mfe:muo>wW}^u^nmLxm4(DimBmf&i^mti 

8fe«o^»^«sij{^:^fejc*ji,^T, mm^^m 
mmmmK ^Mmfi&m^(omw}^SL^mm\^xm4 
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[00 2 1] 5 1 ;i^?> 4 wv^f 

-r jjf V ^ o ;^ h i: , Mls*«^tg^^LS^a5 r h\z.nit^ir 

t<?5r-. ifjji^l 6A>t>l 9rot>-fix*»loJc:ia®ro:»- 

-c, 1 -^(Dmm&mmt i o^jtsfigia^aspi sr^rtum 

'bio(D|JrE7'ny^>jr, !K'(':/^<oy ;^ h>5^p>i|t^•r 
fiSK sr V ^-rM^omm^mmcni^^.i^ it x t ^ -5 =§• n 



(9) 

[00 2 2] tn^m6<o^mi-ii. n*mii>^h5<D\,^-r 

{c, -t<0> y-«r-i^S:SfS-t-'<#±XW«l^«!.Sg6A>5> 

mMLtch<ox, 11*^1 6 7!)»b2 o<o^^•f4^*»l■o^^: 
l^«w^^«£ffiS^J^S:i^^fe^c:fe^^X, '>/j: < i: t loc^M 

30 -i^^^mi-^^±x<Dmm!i&m^A^<i><D^mk^fftz 
nxmm$fih<Dx. ^(Oyi y±-'jkiii^mt-ri>±x 

10 0 2 3] !S*^7<o«?q«l. Ut*3Bi;i>5>6<ot^i* 

o(c^«(0:J^tfci£mSiJI9v'5^7^A{cj3i,>X. 
^*«eJiK^-o^^XiiS^f $jx^)T-^«cov>x, 

sgi5{c*i-Lxs«^su-r5j;5»c:«^$it, m^itmm 
5«^*»e)*eSLfc<><ox. n^mi 6*»t>2 iK)v>-f 

60 eiiK^co^^X3^SfB$i^•6x-^'i-o^^x, -eoft^ 
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■ -e, IS*:^ 2 5 X(4 2 6 ia«<^:5^t!i:^mSiJi^ffl y 7 h 

5o ai*3j7. 2 2, 2 7 n^tm-r^it. '^mmrnmu^ 

tSro-e, ^g±<!|C<0'5rffif± (availability) *S|6l±-*- 

[0 0 2 41 i»*«8<0«Wfi:, ^*«4*»P)7 0V^-r 

jT.;!i- 1 o (cfaffif^^^fcHtt^JiSf X A ic*3 1, , mils 

6<]/j:aH6»ih« 9 *>'>/j: < i: 1 1 o<&ji^t-S J; p (c« 

il*«2 3 ©^1^(4, IS* 

^ 1 6 *>e> 2 2 cDt^f 1 o^c|B«^w^fS:^^l»J^a¥:& 

Ts/T-i. ^^tp^tiSr^mt-t-So iSj}i« 2 8 (D^iq 

it.m^^s, 2 3o^m^, =>'f*-^(^)y7 hf? 



(10) 

2 3. 2 8ro^?gT?(±. afg«iSa5T-p»»!45^± 

10 0 2 5] IS*«9©5IM(4, »*«i*>ej8«ot>-r 

:i!7 X =!■ y S:^*«&iai2{tx-^ '<-;^ \c^m-ri, Xoic 

(D^mxn. ^mmiSfmmc-^^^x^isf^^tiri:* -y 

ir - i^<D 7^ ^ y L T do # , « T'Sff $ 

7^=^y ^-*f^t^t•■5«lBg^^!;Sgi5^•::ro^ia^B$^^5o 

jl^Sff *|-*{ciiip $ixfc <t 5 f£Wr^\^ii^^X t s r CD J; 
5 {ciiJP$*vfc;< •y-t-i^^-a.-mi: U/jrv^^frStBgSaaSB 

wOj;9'<c;*x=^yf4, 1 o(Dlt«€igKfc*(tf-3iffl L 

40 [0 0 2 6] ii*«10O^?^»4. iSjR«l«>e> 9^1^ 
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^l$iJiS? -> ^ X A ©affl iis i: 5 . 
[0 0 2 7] 11*^1 i(^56?^tt, n^^\i>-hi 0<r> 

5a,^^^e>*EfflL-fctOT% 11*^1 6;6^e>2 3C0t,^-r 

1. 2 405IBJ%, = Vfi— ^<oy 7 h c>iT5:IB® 

i:S:#«i:-t-5. 11*^1 1, 2 4. 2 9cD^?^T'lt. 

f i:-CftfSttdSrSl±L. ffffieiiKSriiil-rSB*,^ 
-C 3 y - 3 J: 5 r^jss^-frixjc: J: 5:XSgBrJ^<0S 

[0 0 2 8] 2ro^PJtt. l»*^4A-t> 1 1 W 



J^#S ?SrfiJ»r-r 5 * o^sp^/i i: S:^ *lt o -Ci > -5 r i: 
[0 0 2 9] ISj^^I 3<735lgg»i, liJft^lld^Pj 1 20 

[0 0 3 0] !S*«1 4«)5IMH:. 1 3W 

[0 0 3 1] gS*«l 5^511^14. 8S*«3A»?> 1 4(D 
so I, ^■f 1 OtC|2«<0^«il!i$lJiSil'>':^7' AlCiSt >T , 
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10 0 3 2] 

o 3 >' f 3. - ^ Sr y 7 h ^7 1 T T-$iJ»-r 5 :i i: -cum $ 
tv 5 i: ds-i!S:e<j i: # ;t P) ix 
10 0 3 3] z<Dm-^<r>yy h^=^r\i. r©0j*eaS:{c 

10 0 3 4] iaL, :$:^m'^mmmm^mw.-t^tz>^(o 

» Ufc c D - R OM<^ J; 9 ^tf IE®iK8:(i*34-c 
[0 0 3 5] *^?^-^*ife?^«W#HgW-?fB5rL 

?K«SS:lim-t-5A«f«Jfi8«tt#a#x.?>ix5ro-e, SIT 
[0 0 3 6] *4b\ #iaj;::*ii,>-c. ^ivWtfrfcs^xii 

10 0 3 7] (1. ^iSifiJI^ffi] ^lHJSJF^flHi, i: 

5, 16~20, 25. 2 6{C*f^£:-t-5t,(OT*fc5„ 
[0 0 3 8] Aft^Wtcli. BtrlS^S' h!7-^l4^^rott 



[00391 ci-1.^1 nmmnmis.'^ 
[1-1-1. ^f^fli^] *-f, Eui, mmmmm 

10 (P. c, s) hmf--ri>o *fc, mm, ¥*fifkufc 

llSISoWgftf— S i: , SmSPR r i ^ 7 

[0 0 4 1 1 t.tz. ^^^y-iry hSIBcd. 

30 {/^-ftKommp, c, stct, iii{i<^fc*o5ga{tMsa$ 
[ 0 0 4 2 ] $iJ{j|i^S P li, mnmmMMit^h?> 

•So 

[0043] [1-1-2. mmmm^tmiB^m%<D 
mm *Jt. iim^i/ h^-i? 3(1, 4-o«ftffieitK 

TAG. ALM. HSD. R A S $r<ix.Tt''5, ^.©5 
*>mi(^tS«ejtKTAGtt, H-Sy$tvfc:K«gl:?i^^ 

S^^GitSSTAGirtiq^^Clirir-r^). -Sfc, M2<^ 
so ;itif5. 
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[0 0 4 4] ^fc. B3cott^{5ii!SHSDtt. 

m4rotsa^Hiii?gRAS(t. f^immmm<^'j^wi.^^M 

[0 0 4 5] €-SaP. C. Sro«^W5*j, if 

[0 0 4 6] r<^p*>^eillilg2rt. jift^:xh!7- 
3{C-^itb5 4oCi|t«eigKTAG. ALM. HS 
D, RASro9*>0fS<Offi$8ejiKt<^B?n?««e2ISr 

mSi2i:^LX, ■O/rCOfliaeSKTAG. ALM, H 

SD. RASfc, ^He>ic*}-]«;#ftf>nfc=s-«tg*assi5 
itsg t ffitgiiisas t (onit^m^- ^^m-r^tc *oismr 

1 8 a t , M^SM^^rT^-^?'^-^ 1 8 a 
8 c ^ttX-TV^S. 

[0 0 4 8] i-fj:t)h. ^-ttaeiiKTAG, ALM, 

H s D , R A s 14. mmmm 2 si/saii mssp 1 s i^:^ 

LT7'-^ro2&SfSS:?T5 trot?, WT, #«6«gAaS§|5 

i#i4, ej^igS2&iitBa{s^o.s95i 8^::f^-r5r^:;as 
[0 0 4 9] «jig«iagiJi 714, ^mm.<r>wW}Vi 

Lfcu. i^i:^gi^<o'S-«sig«i.asc*-e>«^fflei^KR 

[0 0 5 0] gmst)^*J^sll-M•r5Ma^^T5fc 
*ro#«t^g^!lag5^co^^Tl4, mm.:^ tin ^<oxo tarn 

[0051] [1-1-3. u'mmw.o)m^'i 4t. 
j»siBPi4. mti&m^i a, flifigiaaaj 

[00 5 2] r ro 5 •fe) AJ^SaSSflJ 4 14, i£W«iJii|*f**» 
6> # e> Hi ^^flgft* S^^^itK T A G iciiStfS-r 5 fc «) 



•;/^'fipii^]rofc*lc, Mia^ltffleitKTAGJcStilL 

^ffl^JiKTAGfcMLTii^^ y-fe-i^NMSrailli-t- 

[0 0 5 3] ifc, 7"n-tr^Atil:t/iSan4, AtlUkM 
10 a54&Ofa;'3«!!a8i56*»?>roffi<^tCLfc*So-C, S«*J 

t i>ofcAfcb;'3SriT^ fc*!)ro#SX-fo5„ 
[0 0 5 4] H-||toaSl5 5l4, «ilia4^i«li:ds^* 

A;'3*a!ag|54;!)S^#ffleiSKTAGlctU;'3-t-5 
[0 0 5 5] Sfc, t±i;^iaa^6i4, AtlfSiimU4^n 

#^aaia5 5/45^affle^KTAGjca;ti-r5aito> y-t 

[00 5 6] ■r-^'<-:=^*aa§P7«4, 3t»ffie 

eiiK TAG icmm-r 5 ^ * co^ 4 ro^tg^tasu -cfc 
mu 4 ^ff^^aasp 5 ii^-^mmmf^ t a g id ta l 

ii^^ s/ir-v'NMJC-^StlS^^ffiftro?*). ^m-^t 

[0 0 5 7] rroT-^^-^*a!ag5 7(4, 
ffifiiSK T A G ^ifM. fc4^«S*ro B^-a-tt ^ s' -tr - Q M 
40 fc*ftTl4, ^8^c^&i^rt$i^T^>•^)^^^Mro 
*frfflSrJ^;S:^ s'-fe-v'RMi: L-C^?Sffl€itKT AG 

[0 0 5 8] :i-i-4. ^^mm<omm ^tz. ^ 
mi'7-(T>'hmm.cBi.rj^^^-y<mms^^i:itx 

14. mmmmp tmm^. Bm^s.2t. gamiaa^i 

m^xi<^i>o t.it. &^if—^<mmsti. mmms.pt 
so mm:., mmms.2ts Rmf&mu ist, m^i&m^ 
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[0 0 5 9] r(D5*5^«A!iSSrP9(i, fitrl2«fi8*lcS 

fflfiiSK T A G ic tll;'3 $ ^^ S t E 

[0 0 6 0] ®®*!!.agI5 1 1 tt. tniE^^ffiScOW 

®<^^aL&t>!{j^/.e< t hr^^'iticMLxmmmmm^ 
HSDicmn^^tiibcDmecDmmf&mux'h^o m^p^ 

iii:., mmmmp'^^mi' 7-^Ti^hmmc(Dv'-^^ 

5,-fe-v?RMSriaEx-^ 1 2 ^: b-C-S»!RaSflS 
[0 0 6 1] ^tlS^aaSB 1 6rt, «ffi*c^S*rO 

^tisi^s 1 3 imii!i.-ti>m7^mm 1 4 {c^^-rs t 
[0 0 6 21 ^r-c. }(tmmmi 3(i, mm^'^^i^^ 

m-Cfe ►) . *figSIS 1 3 ?rfll^-t5*pj^^a 14tLX 

gi 3 ^ffi^-rSA;'3^S 1 5 t UT(i^'J';^-^=Sf~JJ? 

[0063] Cl-1-5. ^ift^^SfcH^Sffifiic] * 



[^x'&n^izm^mmm^RAs\cmt>ir^-ftib(7)mfSi 

asp 9 o^iij^^^a5r*ij»f uxm^eiSKR A s \zmt) 

10 0 6 4] m!S.mm^mt.^m^!>i^mm^Jt-\:. 
xm^-m\-iii<. mTLki. A;^*aia^fB4w«^^ji!?^ 

to ® 4 b it. Kti^m^^ 4 a /5SS:^ffleiS!S T A G (CJt 

^^{cJ:oXA;^iQ!aia5 4 0^I(i:ytiRS:#5:ii:t?, A 
;^*!!!aS|54ro^ib:|^SJSra^^ y±-'JliUii LTJEW 
e*)Ect#^ffleiiKR A s tc» LTtti:^it-5 i 5 Jwlt^i- 

[0 0 6 5] ^^S±(^1»^A!iagi5 1 7(i. ^-^ 

S»W{c!»«eiSi^RAS(cii^^ y-ir-v'NMi: L-T 

[0066] [1-1-6. ft««lHg^aailB] W, 

«iaSfi5 1 8 t aiSm-T - ^J' Srit^-^ 9 St 9 i: i: 

[0 0 6 7] rrT\ V7 V^x.T''<:^t\yX\it. 
tf^J-iicT— ^T^^'^-^Sr^^-t-^CORBA (Common Objec 
t Request Broker Architecture ) J;5 tW^rffll/^^ 

:itti^^hii. r©^<>^S:iiUT, #aro:*-7'i^=: ^' 

[0068] [1-1-7. iaft7'-<S"<-^<0«fife] 

40 jiktc. 12211, mmw^m^a^^x. fmvmui s 

J£t^=§-1*®eitKTAG, ALM, HSD, RASSrS 

s^^r-i^^Dia^t{c:^sSt)4^'5gE^i7'-i5"<-;^ 1 8 a ro« 

fi£«»J?r^i-|2n:-fo5, EI2(C/T5:-ry sz-lr-v^totsj 

It, s/-fe:-v=«^{f B^^^-r^-l' A^^^^^T'i:, % 

so 5o 
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(0 0 6 91 t.tc. m3[Z7jk^miBv'--$'^—:^(r)m 

TWSfi)Sr*fcfp' s'-fe-v^^r-.-t t*f)t£;<5»tstw 

[0 0 7 0] -rtiiyh. ^f^«^^JiKtfillEttt^^^^'4^ 

If. 1 oX(i«ic<^tiHg*Si^S:ff -rs p< s'-tr- v^iSreii 

[007 1] ^H-flcWlctt. r WBBm7'-^'<-^ll. 1 
ooWffifiitK i: 1 oro^ggSaSSP i: SrStrt:ftlt 5 1 w 

[0 0 7 21 rob^-tjeaKU ^ hRHi, O-^f^ttii 
n 3' ^' ^rm-T'J^'r V^J' t , n Sritl-^-l' V 

T*(± re^KNo. J t^1-;45, -r/u^^^Jrir:^ h I PT 
[0 0 7 31 iLtL. asgy^^htt, i@-*O^B6#l~ff 

bB##«4. (g|3<D:/n s'^'tfT-rt ri^SgNo. J ir^-f 
[0 0 7 41 #^0 2.^^(4, fflae^i^irSlBgi: 



10 0 7 5] i-^iibh. ■(SiiKy v^ii, sa-cii^^^ 

[0 0 7 6] miey^^'fi, #7^ns/^i:, 1^ C 

>'^5'-C'fct), :::wy >'^SrjyiSwtT*l^i:«Hg{-BS^?> 
20 [0 0 7 7] ij^-f v^(om-r«ir*^m:^i:''^<?fc 

[0 0 7 81 t.1t. BmnV^hRXfmmD^hti^hzr 
30 ny>|cy^^-r5 TifeSiJ t f5^«J 

[0 0 7 91 £il±«)J:5<effiSejiKt«lBei:o 
T*i<o Ji^i, J:!?Af*&*)(c(4, ::rxi^?22.^i:»4y 

40 i\ mi||ij6fl?«x-J4, > s'-fe— i^^^-^r^i-ftSi: 
[0 0 8 0] ±ia(OJ:5''iSa{fx-^''<-;^«rffli'^'5® 
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[008 1] ^mm<omx'{-±. mm^j^h ^mm 

[0082] -t UT, saff ftiJigp 1 8 rogafi$ijew#e i 
8c«. ^mm^mm^h^mmm^\cM-r^m^iBm 

S2Sr^LTii<f-=^5' h!7-^' 3co^f«eit^S(c:illm■t- 
[0 0 8 3] Bmmm.2^^Ltcmm^y hv- 

=.-\cwm^iiit^ ^■b-i^^f^^m^m-r:ii:x. m 
[0084] ci-2. mimmjfm(Df^m} iiawj; 

(2) p< s'-fe-v?waBfn-Bii-r5«is 

[0 0 8 5] z(ooib^'^tmm<^tc)^(^iDimt-i. mi 

tchh&mmmM^xi>^-^7i^ h\cMi-i>m^tmm 

icEsgg^^sAQfST'fcSo z(D!&mi±. ^mmp. c, 

[0 0 8 6] * fc. ^ y-tr-v'OSaftlcK-rSftiaiix 

=§-^ap. c. s±(c5j-tkiEtt$ixfc#ttiig^as^a5 4~ 

7. 9. 11, 1 7 ^3' H?-^' StC-^itvi^ffi 
«€it?STAG. ALM, HSD, RASt(Dr^X\ ^ 
ffix-iJ'^r-^tfp' s/-fr— v'Sr^^) i 'Q-t^itttxDfi&mx 
feu, =§-^S±lc^(te>jxfcEftMagi51 SlCioTH 

[00 8 7] il-2-l. ^Utmm<Dtiib<D!ilim'] 

ci -2-1-1. i^mM<D^mcmt^iD!m) gtit 

^fS-i-^r-f v;^?/Hh;L.TA;':A!iagl54icSUfct), til 



[0 0 8 8] ^ LT. A;'3if!!SgP4 (75A;'3*ap#S4 a 

ft, «^iS;*ttagci 7A^best)$tL, -yo^T^xmtimWi 

t , saft^asgp 1 8 (omiBum^m is c^^l 
x^^mmm^T AGicMLx. m2\c7jk-rm^<r);t 1/ 

-fe'-v'=S:ii*P^ sz-fe-v/NMi LTillttii-S, 
[0 0 8 9] * fc, nW-^m^ 5 roft^iOfS^-^ 5 a 

ft, m^mm^i lA^ht^^^ti. A;'3*as^4roA;»3 

20 ^^|BeitKTAGtc3imLfcl^05H-aLiei'f*:t»fc 

«tJl±<^«S*sfeo fci&^tc:A;^«!!3a«p 4 roA;^j¥® 4 

a tP^{i^^fflgigi^TAG{Cjy-tT. HI 2 {C^j^-TJi^ 
^(O^ S'-fe-i>^ji*B^ s'-tr-v'NMi: L-Ti^ffi-TS. 

[0090] mtiUkmu 6 <Dtii;'3ia;a#s e a ft, 

iaSgPl 7*>e>eill$iv, A;'34a!Sgi54CDA;'3«!!S^S 
4 a t, tf^AaSgi5 5cDlf^*aS^®5 a i:, 
gi517t, dHS«^m;tl-r?)^^ffle^KTAGA-t>x 
rix{cJ:9, Hl;^jia.ag|56 Wtbj^jiaa 
^^6 aft, ^t^iro^ii/iir'^SffleiiKTAG^SrJg 

7T^-r^^'f-'f^^o±^7^m:f3mW.i^ift-LX^<Di: 

<?3 5 *>ff ^^T^asr^-f- 7 - hv-^ 2/ ^ ^.t if <o «) ic ai;'3-r 
-<tx-:5'Sr, zfa±:^Xtiit>^M.l^^\^xmt)-i- 

[00 9 11 #*»«6ft!!3lllFBti:J:5Et±w*a.a 

(CioT, ^^ffl^gSKTAGtCft, ^^lilcC^ib^Sfo 

[0 0 9 2] [1-2-1-2. x — ^^—:^t®ffi{w 

g C iC^ It Pj fcx - ^— AlSgP 7 <0 D B fttS^® 
7 aft, fltJ««iag|51 7*^t.ei6$n, A;'3i!!;SSfP4 0 

^.timm^mA a n-g^as^ s wf+@*as^® 5 a 

i, ;iStS«l^ffi;^i1-S^l^ffleiiKTAGSrt»l*v5x- 

^ sr, sam^aagis 1 8 (omsum^st 1 s c sr^ uts 

fS-fS. rii-fc:J;(j, •7'-^'-«-;^teSlS5 7«>DBSa!a 

^^7 aft, gim*f#t)'<c54feffil:<^**rfB(-J:o-C7' 

60 -^^-y^ 8»cs^-rs. 7'-iJ"<-;^«!!agp7 
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*tfil:Sr*£:i:;' y±-'JKMt X^xn^ti-Ti, 
[00 9 3] Sfc, illif— /<^esici3:itf>tifcSS 
*asgp 1 1 ro^E^OiS^ia: 1 1 a II. ti^*a:Sgp i 7 

■oi/^-cppi-g"fr5rtTt'\ 'tomM^mmy'-'f' i 2 1 lt 

Sas 1 8 (O^iSUm^^ 1 8 c 4r;fr LXmt)i-i>o 
[0 0 9 4] SX±(OXo^J:'f—f^—:^fi!:MU7S.U^M 

[0 0 9 5] [1-2-1-3. J; sateSbmc 

[0 0 9 6] -Tfii^h. lF8JtoSgi5 9 (4, Jt^^eiSiS 

T AG icta;^ Lfcta:^ 

^^k*s^tti^Hfc*>if ^*>Sr*iM-t--5o -tux, frL< 

»«y>^notL-ciElg-'i=su, lf«y;^H0(?? 

ALMSr:frLfc¥S^^®<75PB^-&*> s'-lr-i?QMtc*|-U 
Ttt, y ^ h 1 0 $rJ^;«> s'-fe-i^RMt U-CWttJ 

[0 0 9 71 ^UT. rvhsSKcic^ttb 
ixfe^tissasgp 1 6 w^fiSMJa^® 1 e a flSjsKAaa 

*>, ^fiS^S^Sl 6 a (4, 7'-<5"<-;^iaaiEi5 7*5x 

l=«*!^a^9;i5g«ti-s»sy h 1 0 
ia<iMsgi5 1 8 (Diam LT^^ffle 

iiKTAG, »«fflejiKALM. JSEffl^iiKHSD 
[0 0 9 8] ^L-C, >PtfSiaS#Sl 6 a 14. w<Oj;5 



(17) 
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MISHS 1 3 wAJ'Jl^a 1 4 Sr:fr Lfc 
Srrn-LT. SiJIW3SjlP«-B^»tbivfcm;ti«iSSi5 6(DdB;'3 

jaa^se atcffij^-rs. 

[009 9] £l±<0 J: 5 <C«a«!:aaB 9 . 

1 6 a if ic J: SSaSoS*. 7^7 h (cM^jJ^fcixti 

fc»f^/j: ^SrT-^ V LTS?*$-*S r t *JX# 
[0100] [1-2-2. s'-t— v^roiaif ICK-^S 

r::x, «-3^«ro=§-«lBe*!LSa5(Op t'wmtg 
20 ^t-ytLm^fi if ic, saftsafSgge 1 8 wE^taii:^® 1 s 

b {CJ;o-C^S!)iamx-iJ"<— 18a Jcafik^tu, 
3'ir-v?©aa(al4, roiaf§x-^-<-;^ 1 8 a 

[0 10 1] ^rU-C, Si)^SiewfeS«tig«!iSS|5;5Sgeft 
*aS«S5l 8J::*fUT, M^tf£i>mmmm^i:fS^LX 

«). $>5^gWfe5mieMSgi5;iSg2jt«!:ag5l 8tc*fU 
[0102] [1-2-2-1. mf^(o^^tm^<oi^ 

oh. m 4 (4, gaffiE@i#© 18b t'<ommB. 

40 5r , salt X- ^ '<-:^ 18a JCSH: U fc 9 S'Jfi* bfc 
fJi-Sftia^jaiSr^-f 7n— ^-V— bXfcU , r.roJ:9 
'feiaa^liHc J: o Tin 2 icij^ Lfc J: 5 'irtSwiaflx- 
^'<-^ 1 8 a is^^^ix-S. ^J:*3, ■W^^itKirSlBg 
!&mUi:<o immi I4, i5?#©*rjS:;BSI««:S»-r5ri: 

xfc9, ^<r>xofj:mit^mmi:nmiri,i&m^ mm 

[0103] ^ LT. El 4 <D#ISI4. gigg^rSgil-?.^ 
Kit, «llgtoa«F|5 (ttllgirP?*) j Sr*gJ&LTlif 
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[0 10 4] ^:LT, nxf-\^^MzM4(0^mX'\±. S 

:/7'4 0 2) , ^^^;^fT'/<Sl:ttbli. ^<D«|ig*ilSgi5 j 
SiJ^Sr«ttg»J'<i';5'Jca®L (y^T' 5/7*4 0 3 ) , «Stg 
4) , 

(0 10 51 cr-e, =^-=L-sas'J^(i. ^<Odr^-Srm 
r5'7'4 0 4lc*jv>-C, «Bg»J-<^'^«5feg|t*«S:0 

So 

[0 10 61 ig£l/^T, ffl^eilK i i«ltg*aSgi5j t5r 

6) , JgS^tl-fcifeTCOffiffieiiK i td^-rSSi^li* 

{mtf^X3'r4 0 5(CM5 (::^r-s/7'4 0 7) „ 
10 10 71 «^^r^l^-t-?)«-^(4 7^ 2/7*4 

0 1). Si*, ffffieiSK i t^fagftiagB j troSi^S: 

9) , ii^^^i\^tL±x(r)\Mm.^'M^i\^n-rhfmm^ 

S:«iaUfc*ilK»c:/i-3TV^ix»J;^7's'7'4 1 1 iciltf 

10) . 

[0 10 81 ^7's/:/4 1 iT-(i, S5M«?IS^^rot»tffiT? 
:45 (:^7^s/^4 1 1) . Sff -rs1Wa{5jiK;i5/^lttL 

SB j (ommm^i' ^<?3**-si»j-?-t o y r Lriaa 

[01091 [1-2-2-2. mm<oM.w^^m) nk 
{c. ^X5'^4 0 sjc^LA:. ^mmmis i tmmi&m 

Mc^Si^S&a (if-^/u-^i^) mmXTjk-r, -tfj:t> 



(18) 

(;^xs/7'5 0 1) „ 

[OllOl^LT, 7'n j/^'lc^^Stl-fctt^eiiSS 
(cM-rs rgi:^j roy^i'Sr (J^^r j/t-s o s) , 

if ii^mcm-rit.-x^mi> (^7^s/7'5 0 2) . c 

7*50 3. 5 0 4) , SfitUi^i U-CI/>5iW«eilSS 

i trnmrnm^i iKDm^^^iimc^m^Hx^^in 

[0 1 1 1 1 y^y'y^s 0 2X'V >i' m^icm-r^ t . 
mmi&m^s t fflseitss i t w^ic^ ^ ^ y ^ o 3/ 

rtfr:^j Sro^yr-fs (^x3/7'5 0 5) , ?t 

fistg^aasj <D«iHg#^i> =>e3.-gas'J#^ 

SrS)£-rS (^^7^5/^5 0 6) . «£i/>-C, itftLfc 

p<^y yn ^^y ^'^iciAPA-rsMfa (;^7^3' 
::^5 0 7~5ii) i:> •giiKy :^^'<cjpA-r6«!!a 
20 C^t's'T'S 1 2~5 1 7) SrtTP. 

[0 1121 ■t*it>%. *-f, ^iEn'^x^^i>mm\ 
(;^xs/7°5 0 7) , «6i6*!Laias j w^tgy h« r^t 

mi fc, ?t«Lfcp<^y7'ns/^'(7)teeSrl9::£-f2>::t 
■X? ::/ 7* 5 0 8 ) . a« ^ y y il:^^ 

iaaiiB j y >^ h Sr«fi£-t-2)it-«p'n 5- ^/ 1 -r 

[0 1131 -:)^, m?Sff^-ci^5g^igg:Ss, «ftflg*assi5 
} (ommv :yi^{ct-:>xVl^<D^^X^£\/^m^i-i. (:^-r 

30 5/7*5 0 7) , ;^«g^!iiagi5 j <D^fgy ^ r*«J /45 

jg-rp<*y 7^0 j/^osiffiy jc. «i«L, 

fc^^yT'Dy^'COfitSSSrSaJt-T'Srir-C, frUi'>^* 
y7'us'^<Sr|!E#<^7'ci-/i?^Jc75isr:fe', i-JtCi^tj^Jlfi!! 
{cffA-rS (^7^5/7*5 0 9), 

[01141 ^<om. ^jn^x<Dm^V :^ y<o r5|5Jtj 
iSltUTt^Jtrt^S:. JfefiiLfcy*y7'ns/^©«|ggy 
^-i^ro r^;^j t\^XWi-&-r^ (^Ty^d lO) „ r 
till, miHJSiik-e/.cv^^'a-tt. JfAUfcHrUv^^^y 7* 
ns/i'W^*JC. ^fA-e^o&:^^^c-r•l^fc7'^s/^'Sr«l 

#ALfc^Ll.^^^y7'n .yi5'W^tgy Vj?^ r^;^j 

[0 1151 ms^x. m.uy:^Y<r> r^Jlj 

fc>*y7'ns/^rotte«rK^f ^>:ii:-e (;^xs'7'5 
1 1) . ffUV^^^y7'^3/^Sr^tf«^BBy v^^s^ 

[0 1161 ig^V^T, S6i«Ufe>^y7'D3/^'«r, eit 

8Sy ^^tcjDqA-rsfttasrff^. ■t-'tct)-^,, i-f, 

60 T^OIslrc>SSiK)*&^ll (::^ 7^5/7*5 1 2) , ST, 



^ n 2001 -67334 (PZ001-67334A) 



35 

gia5t-r5 (><^xs/7'5 1 5) o 
10 117] mffittoTi^5«ig!;i^ im&mn 

X2/7'5 1 2) , ffliieiSiS i oeiSSSy h<0 r3l5 

*5*>^m{l'lt-ffAl-5 (;^7^5':^5l3)o r(D<t5 
[0 1 1 8J i<o^. iin^Tcomm^])^ 

Jlj iiSigLTl^ytrtSSr. 5t«Lfcy^yyD3':i'<oe 

6) . wivli. ?J]|HlS®T'/jJi/^:®-a-l±, #AUfc*fUl^ 
^^y 7'n s'^'rom;fri-> »A-eio^:)^(crtvfcyn 

#ALfcilrUv^;^^y s/^jr^ei^Ky V 

[0 1191 m^'x. Bmf&'j:^ h-(D fmmi 

Lfc^^y T'o s'rS'WficgSr^^-rsr {7s7- y:f 

5 17), »rLI<^p«*yyny^«:^tf«|t6y ^-^^s^ 

[0121] [1-2-2-3. Wkm^<r>¥kW-^^ 

[0 12 2] -tLT, roifesST'n 3'^*>6)*S*T, ^ 

(;^7's':/6 0 3) , y v^l^iffii::^^?.*-?!!!!^ 
xs/7'6 0 2). Z.<r)'^^X. SgJSIB^LJ: 9 t LTV^ 
Sffiffi^giiK i i:-Sc-^5eitK#■§-t•/^^^*>eJiKN 

o. S:l$-5:/ci 3'^';S5fe-Dfc4&^(4 (>^7'3':/6 0 3. 

6 0 4) , Si^»lifeUJ:5i:UTi^5m«eitKi tm. 



(19) 

[0 12 31 mmmf^Liio tLx\,^i>mmGm 

K i t-a-r^eiiltgNo. ;iSEoA»t,/j:^,^**y v^' 
ili^ffilciiLfc^ii (>^-ry/6 0 2) . mmnmi-i: 

[ 0 1 2 4 1 yT" 6 0 5 Wl^-Cli, ft ^eSK i i: 

yeos-eio) . SS^;^^y :/n i-^SreigiSy V 
<:'^»5>5tt)^<J0;Si: (:^xs/:;^6 1 1 — 6 1 6) i:, 

[0 12 51 ^tiiibh. SStp'^y:/ns/^'Sr«8l6y >- 

20 6) . -3^. S]^>*y::/n:/^';5S«tBe^SS|5j 
y :^^'<D5fe|g-C'tcv^*g-rt: (;^xs'7'6 0 5) . mtHV 

rtfr:^j w^g^^^^s (;^X5'7'6 0 7) . 
[0 12 61 9:\z. i^mmi:)><o<r>V >^ ^fmiriitif> 
{c. ^s^p« * y :/n J/ ^ /i5«Jtg*asgp j io^Bg y CO 
*Ji<o^tt c^xyT-eos) . mtg^fissp j ro^fg 
v^h(o rmmi tc, sKp'^y T'ns/i'tDaHgy 
w r^*j «)rt^SrtS;)^-i-5 (;^7'3'7'6 o 9) . - 

*Jlt?/£i/^^(i (;^r3'7°6 0 8) , «ltey>^'(co 

(7^7- y-f^ 1 0) , 
[0127] ms-^x. S3^^ ^ y :/D s/ ^ «reaK y v 

y vi^'o^^w^'g-ii (^xs'^6 1 1) , •tt^feiifs 

12) . ^gt^^yyny^'iJfflffiesteiroe 

JtSgy v^'(;?^JlT-?Ict,^^'g-(i (;^'rs'y^6 1 1) . e 
iiKy >^»-ol^T. a^;<*y^Ds'^'(^ rfi;^j ^jj 

3) . 

(0 12 81 ^\c^ ^mmi>b<Dv>i^^mmi-i>tc 

05feSlW*§^(t (:^7^s'7'6 14) , it«e*Kiroe 
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6) „ yn s'^'A5*«eaK i Wfiit 

%^)yi>(r>%nrQfi^^^'^\t (;^ry7'6i4) . git 
ififto m^i wf*j^^K:£i-5 (y^T's'T'e 1 5) o 

10 12 9] 5tt9l^.A^ixfcS!^p<^i;yD 2/^;5S 

7) , 

[0 13 0] -tLT. WiWipJicSaat^lioT, 

18), gJi^o^l^lil^TL, la4(D;<-<>'/^-f"i^^^: 

[0131] Cl-2-2-4. s/-tr--:^Smro# 
fll] £t±<^J; ^(cia^Ix-^-^-;^ 1 8 a {cSfitSti-fc 

laftMt^^^i 8 c b<xwim.vmm-t. =§-fflaeiiK 

ircorB^-e> j/ir— v'coiSSflSrtr^, r<7)5-fe, 1217 
[0 13 2] -ffifi^. rcD^BI-Cli:. *f , ;^ s'-fe- 

Sftin^-rs U7^s'7'7 0 2) o -^-ux, ^wsm 

(;^7'5'7'7 0 3) , tt^y'-^^-T. 18a ^#fia 
•fSrirX, aiK1tffle^K{c*fLX^ s'-fe-C^SrSm 
1-5t<0t LXSig£$4xXV^55fesSOy^ns'^' (SfSife 

[0 13 3] :L<D^{t^m(Oyo -j/^ft, ElSfC^Ufc 

fc-?rixmfS«i$itXi>^)o 

[0 13 4] rcfc*, tt^eitlSy >'^'Oi|ifeSg|cM5 
iX- (^r:x7'7 0 5) , itffieaKA^fjWSWx-c? 

/■i^os^ {;^xs/7'7 0 6) , y^(omm^u 
o5*> rtfi:^j y v^'5riiijoxvMt(fJ;i'^ {.T^y-y^i 
0 7) o 'tJi. fts^tesaaiasw^o^ittgAasasfc*!- 

S«tEMa^*5B(f|g y 7 h r^<;^ Srii CXtTJt J; 



(20) 

[0 1 3 5] -tLX. ISSieiiKy :^^'«)ii«^iigJCMofc 
»-a-l4. ;^7'3'7'7 0 2{cMS, r<?5j;p/j:^)|g«rii?) 

jtKtCiSIf y-lr-vJll, teO±X<0gS±ro^ 

«lBgA!iaSi5W 5 *>-t ©ffiaeigK $ ixX V ^ 5«b6 

c X ^ <Otil»e3iK tc^g! $ ttX I ^ 5 «-«fiB«iS«|5 t 
[0 13 6] rrX. 12 8(4, ^ j'-lr-v'OlSaeiiK 

SfU--oV>XitfSfti)coy^«rtXtT:btL5*afa^)ii5r*-r 

> 2/ -t- =?r - tc« # i2= * H fcSfgf'- SrS? i^^^ii tf 
fc'l-tX-iV^ (^7'3'7°8 0 8) , 

20 [0137] jLsE» J; 5 fm^vmm^i.^'^'m 

^f^X\tfi< C^^XS'T'S 0 1) , iBfS«lJ(i|l#® 1 8 c 

tW^lfiiSKi: (^T-s'7'8 0 3) . iSftttiJISSrtcO^ 3/ 
-fe— v?:^ra— «M*4:/£5 (^^-r s'T'S 0 6) , 

[0138] -t-/j:j3-ib, ia^t*^J^s?'^ i s csa^ft^^ 

7^3':/8 0 2) , ^•©««eaK{-*H.Xp' sz-fe-v^ro 
aifs SrS^-rS w t X (;^7's'7'8 0 3) , ;'3'-fe-i^ 
30 ^*-fte<o^|«55x»ci*m^5„ 

[0139] *fc. gaffi^JiW^i!: 1 8 c SU5ft««lHgto 

aifPtt, iafS7^-^ij"<->^ 1 8 aSr#Rai-<5ri:x, 21 

X t ^ 5 y n 3/ ^' 5 *>itSW n 5/ ^' -r /j;*3*>Sfa5feSS 
[0 14 0] rwSm3fegSw:/o y^H:, -tofiiaei^ 

[0 14 1] :L<DtLt>. muB-mk^) V ^ <n>^mz.^^ 

*X (^T5/7'8 0 5) , tS^eiiKJ-H^fflL-fctWi: 
3.-{CSfrii^/i;JSt, (;^7^ j'T'S 0 6) . =&7^os/^' 

w^iiKy ^-^-wp*? r^:^] y :^^^iiiJoXi.wttf J; 
^^ (;^Ts/r8 0 7) . r<7?S'g-t> ft^«lHgiaagi5i^ 

so y<;;^?£^jil:x^TX.<^J;v^„ 
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[0 14 2] Cl-3. miUffiJi^fficoam) W±<^J: 
fl?fi£-r5«-ait6*!iSSP4~7. 9. 11, 16. 17 

[01431 ±iaw iiottfisi m^mmv 

-{'3 ±icffiSLfc«»<otsffieiiKrt ic t'cij: ^ 

IfPl 8(4. ifcottlHgtoaglS^iSfcotfaejtSSl-oi/^Tr 

[0144] :mt- J: 9 , =&Slg±<Dia{tA!iagC 1 8 
li, tiiaKoaSJc^t: fettle jStUfflil 

[0 14 51 rrolt*, i^^T^AO^mi-JtSUTlfe^/^ 
(om^ • • ^Ws • • ^ih • ;^ ^yT^^yT. t 

[0 14 61 >-«S?BS/jr^JC J; oT#:£ 

[0 14 7] ^/j:*3*>, ^<^essrsm^7'r 

[0 14 8] %\%mm-<^\-t. uDP/i pr 

P/I pyn hn/Pirlt-^, SiKomS:^«ffWfi|^/i 
7 r :^ h Pb1/£ if -e<oe3IK*sito?Slgti|iBS:«:<clS{cfi| 



[0 14 91 Sfc, m iHlSJKffiX'li, $>5y$ffl±(^« 
icy 7 hf?a.r/<;^/i^5riiD-CSm> 5'ir-v?5:3i^ 

[0 15 0] ^ 1 mte^g^-ed, fSKoimism 

Its, wWi^Jt^v^^^ltJciJ:!?, «-«t«g«!!a?fB4~ 
7, 9. 11, 16, 1 714. KS-r-Sft^eiSKl-g^ 

[0 1 5 1] ^fc, ^ l|?IfiJI^li-t?H:, #«l«g*aS§iJ4 

~7. 9. 11. 16. 1 7f)tmi^mm^^f£if\^i: 
•9, ie^Wfi:t^of:i^&T:-*iJ»rL?t^i)!i«ei!,$r, ^1 
d-bmacofflaeitKTAG. ALM. HSDil4M>i 
-5m4WWSeiSKRAS»c2|{§-f-So rrofc*, 

[0 15 21 ^it, fiiimi&mmi^*ii-fi>sim7'—f-< 

m^^<0 V 7^ h R L , F L?4^P>»4. >!tJE£;-r57'n B 

eiJx.lir&?>1t«ejSKA^broSfl7'-^Sriftvt 
if(0«l1igAftS$|J-'SS-r--ct*»H:, ^<ofl|«[gSK»c5^(£; 
60 -rsifwyn s/^^d»P,-ct2!?:l^l6lI' >^?:jyjSr i:t?g 
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[0 15 3] C2. m2mmm) m2mmmmt±. ig 

[0154] C2-1. ^2 3li6JfJI80^g^] ^0^2 
*>. »2||jgff^flglC*JltS^iaffi«iSgBl 8(i, ^3/-t 
1, 16, 1 7t^<b^m^ivitzisb(Di^^yi^VM^m 

;ttrt^s. ^iaitiaasci 8 «iB{i»j{»#® i a 

[0 15 51 m2m^Bm^i3i,~}i,^WLm^m^ 
4~7. 9. 11. 16. 1 7i-t, mimmi^mictsi-f 

[0 15 6] [2-2. fS2mMj&m(oii^m] ±!ero<t 

5»c«fig^cixfc^2lllfe?gligtt. ».(Di:oici^m-ti>o 
laflA&Sgpi 8 (Og2fs WJiSf #S l 8 
cl±, ^mm^mU4'^7 , 9, 11, 16, 1 7*^P, 

{tx-^SMSGJCOl/^Trt:> iafSx-^'<-:^ 1 8 a 

e^llilE2Sr:^^L/^:iifS^5' h!?-^ 3*»e>C0S 
{tr-^RMSGt;:oi>T'b, iaff'r-^"<-;^ i 8 a 

(DDB) rof*3Slct¥oTi3iaf*J<^*^r^*!J icSffll- 

5. JWT. w,2^mm%<n^m^^^y'^x. ^{i^mcmm 

[0 15 7] [2-2- 1. g^iggro^W) $1", El 1 

tt, iEftask^gii 8 biK mm&mf&tm.mf&m^t 
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[0158] z<r>m\ -i o^iiMT'ii, ^ 1 mMlfm\^o 

\,^xm4iZ7r^Litmm<o^mbit^. mmBmntmm 

Lfct) (;^7'y:7'4 0 2~4 0 4) « S^?l^lcfgl,>T 

1. 4 12) ;55/.fi,>„ -r^it^h. ^2mmmmcu\ii> 

[0159] /ifc", 1^ 1 1 fd^l-SISJffftiSO 5 *>. 

»ejt?Si:1ttg*!kaSi5i:(DSMfim C^xs'T'l 10 

[0160] [2-2-2. iEft»]?S?I^Slc<t5^ j/ir 

20 BBflT'-^^— :^ 18a (ca<5^,^T, ^iBfSSaSgP 1 8 
(OgfiffSiJffli^S l 8 c*sffi«€jiKi0^e>p< sz-lr-vJiSrS 
fs-f-SAOfa^liSr^-t-^n-f^-y- h5r, HI 1 2 {CtJ^ 
r, rcO^liXJi, Sfi{t$iJ?»^^ 1 8 c li, fflffieit^ 
*-P>SftL.fcS:{B;^ s/-lr-i^«:, MtCtfriW-f- 

[01611 i-''**:>*>, iam*J?i|l^® 1 8 c H:, *-f , 

^t^$^^fcts«eii^§tSitL (^X3'n20i) , 

X3/:^1 2 0 2) . «a}eaKJc*rUTSm5ril*U 
(;^7'y7'l 2 0 3) , rroS*{i»L-Ci#«ei^KA» 

Sl?>»!ev^lS») (;^7^y7'l 2 0 4) . 7.7-y-f\20^ 

[0162] ^{tum^wt. 1 8 c ft, s-r, 

y-fe-v'irl^.Si) {;^7' 7* 1 2 0 5 ) , S 

<o*&ijrtti:fg*K3£-t-5 (;^7^s'7'i 2 0 6) , 
[0 16 3] sd^y ^'^'iSiW^tiBtw:, 

^yM±JC5S«^^t51*iJft®ljc<0-gi5T-, PlCfflSieit 

mmm±i:v:^i^i-i>ni-('^f (fi*^y v^tPf^) % 
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■5. 

[0 16 4] z.<r>i.bf£^^')^yi;mm.m^^^^i\' 

[0 16 51 ^LT, gSftfiJIS^Sl 8c tt, fflffl^iS 

lc*jlt 2)±iaco J; 5 /^Sff ^ 3'-lr->'<o+&*fti2:a5r^^ 
-t-5 (x^T'yT'l 2 0 7) . ;li^l^:J:9. Waei^K** 

[01661 ^(/>T. gEftSiJI^^S: 1 8 c It, S^fS« 

(;^7's'7'i 2 0 8) , rroSff3feffi*»e>*&45tff«e 
*gS!J i^^OiiiS-SSicMSi-t? (7s7-y:f\ 2 0 9) , 2fc 

[0 16 71 ■ffi^^'h. %->r. sm5tsi;5-b*&*5ffla 

y <.7.y-yf\ 2 10), ^fc, «-^tgiJ^Sgf|5(c 

^ 5,ir— i?^s/j:»ttnJ (;^7'3'7'i 2 i i) , -toyo 

v?«Z)t&iN^{iS(c^^-r5 C^T^yn 2 1 2) c 
[ 0 1 6 8 1 13 , 1 ':)(^^taeitKICoV^X)«#^C 

1 0 {c^-r J; 5 s'-fe-i'ffi© y -e^gg^ixs, 

[0 16 91 ^UT. j'rJ'fclSJt^ixTV^SeitK 

yvi?(o rstr;^j y v^?ra!i^)wi:T?. eSKyvi?!- 

3) „ 7.y'y:fi 2 0 9(c*^^^T, ISaeassy 
[01701 C2-2-3. a#fi8jt^(^fl,^j:0ij] 

-e, gi#fiB.}i«<oAft:W'tflifie^^oj;5fc-fey h^y 

ITS' h«rfT5*M4g*T?fc5:iS, -{BJi UT, fcS^IB 



(23) 

rij iz±-yhLxm0mmmti-i>zti'^^^bn 

[0 17 11 M^Wm^^s fc5lf«eii!ltCgSigg$tb-C 

\^^mMi.vmu(o^^iim7:.\-s.5, 2, irom-^, ri 

0 0 1 ij <oi:o\^y^-y h^rSlTiXlf. iCo-Cl^'S tTj/ 

roj tcy-fey h L-Ti/Mtji, ^^{c*tJ!£;-rs«#fiB.Jg 
^we's' K^i/4S^k-C0*»i'5!&»SrSS^5i:v^9*iUE>tia 

[0 17 21 [2-2-4. 2Hf&0!**^*y d^fero 

gE;^ta L) m 1 3 ic, Efssj^^a 1 s c 3, 

20 7. 9, 11, 16, 1 7;!l5*^>^yMd»t>> s'-fe — 

[0 17 31 ir/j:t>ib. ^mmi&muA-?. 9. 1 

1. 16, 1 7iip^ •y±-'J^^^/'eVMti-hm^iii 

i-Sff^f^-enci^^-g-it, gafs*lJ^al^® 1 8 c^k i^s. 

^ttfeltaeji^ig^iau (^X5'yi 3 0 2) , mm 

(r)misi:mn-ri> (^^xs'T'i a 0 s) , r<^B#,^T-, 

fcS!iS*)i|8S:llfT-f-5fc*tc-fi.^llSSr)l*T-t-5*^ -t 
Micjti*-f'5 (^xyT*! 3 0 5) „ rot&Ssrt^J^Jd 
*aaS64~7, 9. 11. 16, 1 7lC(Ofc*<DS(a^ 
( 0 1 7 4 1 ^O^, HI 1 2 (^;^-r y 7" 1 2 0 8 ~ 1 2 

^Sr-lrs' j/:^! 30 6~l3ll).w<o 

40 3 0 7), ^«SSr*^7-r5o 

[0 1 7 51 =a-«l«gftiaa54~7, 9. 11. 1 

mw<^w^ (:^xs/yi3oi) , ^mm^muA- 

7. 9. 11. 16. 1 714, **;<^yMIC^ffl$tb 

3'-lr-'^(Oi%l=lcffifflUXi'^fc*^^*y 
so [01761 Afl:fi*l(C»±. ?i ^x-fe-vJ^r**^ * y 
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(;^7^:yy 1 3 12). -rf£t>h. mmmM^ 
lo 1 7 7] ^L-T, v^'tfco rM:^j y^'^'Sr 

j|U5ri:-C {^T's'T'l 3 15), ^:ro«Hg«iS$B«Sp< 

(;^-r s'7'1 3 14), mt^D>'i'<om 
Sgt^lSSt^lWSrl^TI-S (;^7's'7'l 3 1 3) « 
[0 17 81 ■rt£t>h. •tWaeit^g^co^^T?i§:^f p< 5' 
•lr-v';65fc5a^ll (^7^s':^l 3 1 4) , 

13 16) !9, 'piJi.(iSI#fiSJi^/i5 To 0 0 

OOj Jc/iofc^-g-Wj; 9 1-, p< s'-tr-v;cia#R8;45'*£ 
<tat (;^rs'yi3i7) , > s'-fe— v'*&SrttcsS(* 

8) , 

10 17 91 iKi^T, in Dlt«e*JStcB§-rS2IS{f P< 
;/ y-1r-i^lC|S;:gi-5 (^^t' s/7'l 3 1 9) . ZIO^ 

xs'7'1 3 2 0) , y 

L (.7.7- yf\ 3 2 1), ^Wi^ii^Tf So 
10 18 01 /**J, 1 o.zJfiltg«!!3lgB(c*M4:1-6«»:w 
tf«eiiK*-boS:fI> sz-fe-v'ii, lai 3;&fiiJ(^#l« 

[01811 [2-2-5. J:i*6<3MS^ 
ffi] ^2lllSJ^ffi»c*il>T, lt;i^pUfc«gg 

*?fi^ (7.7-y-f\ 10 8) coMS^IMli. l2l6tC*Ufc 
#>l0 5*>;<^y y^(n>W^ ^7.7- 1 8) 
S:, mi 4tC^-rMS^J«UcB#Jfex.fc'b<Oi'it?>o 

[0 18 21 r.<DEI 1 4t:::^1-7n— ^-ir— hH, Hie 

18) iatmx.5«ts^w*^«)^Ms (-tJ-y/i—f" 
tt, *-f. *^p<^yMjc»srt$*xTi>sffl«ejiK i 

>':5'<&a9''<c>!is^ (^xs'7'1 4 0 5) , ^mcmi,^ 

V {^y^s'7'1 4 0 1), iJctOid'itAaSSraiOjit'. 

y-ts'hU C^-r :y7'l 4 0 2) , ?t •y^ — iy^com^ 
flR;J5il< /.Co-C^^l^tf (^J^f y^l 4 0 3) , ^<n;fy 



(24) 

< {T^T-yrfl 4 0 4), 

[01831 ^(D^o 'i*aSS:=S-*iiSji> -y-t— 

(;^x s/7"l 4 0 6), teaea^ i s'-tr- 
v=€-{4S«ri' y r L {;^X3'7'1 4 0 7) , iffffi^jiK 

10 [0 18 41 {.2-3. m2mmmm<o^^^] u±(oi. 

[01851 C3. mslligJi^tll] ms^ll&^l^^tl, if 
^^7, 2 2. 2 7{cm-r5tc0-e, ^-Mt^SaSas?: 

[01861 [3-1.^3 mmmm<r)m^] mis 

30 li, ^3||JiSJi?«8olSfi£Sr*-r«Bg:^p y^^H-CfeS. 
r©m3lll6?i!J«UJ:*i«t5«-3StUi, ^ 1 IllfiJi^lgi:!^ 

40 [0 1 8 71 ^3 3iifef0j|{c*3it5^#He*arS«a5 
4-7. 9. 11, i6<i, m^'ii. mmmmi&mu 

t)-ritLib<^m^mm^&i:m:tx\.^^. ^3^ 
[01881 w ;it?, flifiKtoasp 1 7 tt, ^ms.(omW} 

60 RAS^c:)||(§$i^5^i)I^ftfll^S^U, SStHLfeS^Sr 
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T A G ic tti;^ f- i 5 $ iT.x V > 
[0 18 9] iifigx-^-i-;^^. m^^m.k.<n 

[0 19 0] %f^. |g3|liSJi^ll|{C*5lt5iafi«iSSi51 

1 8 d ±facD J: ^ /ift:«^BeA!iSlfBlcP*S;SS5l 

[0 19 1] [3-2. mailJgji^fllwf^ffl] WiwJ: 

5o ^T. HllTIi, ^3^ffi?i5^tc*JI:f51?lfi£*0iSS5 

^Bfil*i^w^)3»!<k<^<fitii C^-r yn 7 0 1) , 
ffi5FrB'5::*i:{- (;^7' 7 o 4) , K^^^cT 

ffit (^7's'^1 7 0 3) Srtt5 t><^-e*>So 
[0 1 9 2] r ^^T's/T'l 7 0 1 . 1 7 0 2, 1 

7 0 3 w J: 13 :i:^6<)/£«iS^)W5r> ^tv^'ix^^j^^aa 
(iJ-y/U-f^^') ?f?^-C. 018, @19, 11120 iCTfi 

10193] [3-2-1. mm^m^cowm^t) z<d 

^^~:^(OTi'±:!^&W.i:9cmicm^L (^^•rs'T'l 8 

0 1) , ±«tero^®!)Sr^T1-5*-e (;^7^5'yi80 

«sLXtp< (T.'T'yfX 8 0 2). 

[0 19 4] ;i(DJ;pice»i$jx5#«ltB*as?fi5 4~ 
7, 9, 11, 1 eicML-CJi. ^fe^fefctf^ei^K 

9. 11, 1 6ro^1SfiK«lJ^^^S:lc. ^»j4^5lSrW«e 
5. 

[0 19 5] «fiS;A!iSgi51 7 tt=a-mHe«LSSP{^o 

7'1 8 0 3) . «figx-^-<-;^--«OT^-tr;^&ffi5:5! 
3&rU-C«^< (;^X3'7'1 8 0 4) . rixJcii!), 

[0 19 6] ^<om, «^*!isgi5i 7ii. nwiVim<r)m 



(25) 

[0197] [3-2-2. ^iib^l^ffiOSftlCK-r^)^ 

9, 12 2 itt, ^{i^mi^^Bmm-h^WLmf^i^mn 
10 jggL (:^7's'7'2 10 1). ^mBmm^h<o?i .y±- 

v^SrSft-rSfct/l;! (;^-r 5'7'2 1 0 2) , ^ y-ir-if 

[0 19 81 ■rfj:t>i^. * y^-'ytm^vm%\m-t 

S^i()^^li<^il*PX-fcix(S.(:^7^2'7'2 1 0 3) , 
iSrSfrt--5 y7'2 1 0 4) „ ifc. ^3'-fe-v^*5 

r2 1 0 5) , i?i^x-^-<-;^<OrtSSr«ifi£ffl€it!S 
RAS»c||iliai1-5 ^7*2 1 0 6) , a±<^J: 5 

[0199] [3-2-3. 3giao^^-Ki?3iTro^»r 

o-Cv z.<om^x\t. ^mm^x st, ras 

S«eo m;^-^3i 7 - a ^''{c J: !? iSBro-'^- K i T 
»fSrfi5 (;^X3'7'1 9 0 1) . w^-C, RASStSi: 

-rsWfigffleii^R A s t roaiSftsr»j(!ii-5S«-efc 

[0 20 0] Z.<r>1^^. /N- K^'3iT!iSiE^(^^-&f± 
(;^xs':^l 9 0 2) . y^-Y^^r^^^^-tV^if 

/iifroffla* riE^j icKSL (;^xs'n 9 0 3) , 

2) , y^-Y^:,:.T^m^^-ty7iff£^(r)\Mm.^ 
(^xs'T'i 9 0 4) . z.Mz.i.'o^ 

Lfc^-g-li (;^xs'7°l 9 0 5} , ff L.I' K 1:7 3. r 

0 6) , III 1 7(0#«SlcM5, 
[02 0 11 [3-2-4. S-filHe*aSSfro^»ri: -to 

^Kj*tfl§roilllil] EI 2 0 £D^)l«li> ^e±<^«-« 
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[0 2 0 21 -rfiit>-h. m^^m.^ \ i *-r. «^ 
2 00 1) , ::roitiUcm-r5«t^ftiaSi5*-b*6«), 

7^5/7*2 0 0 8) . ^«fig-r/i*^*>±TO^tgA!!,Sfc:o 

t>-C (;^7^3'7'2 0 0 9) . ifccoj; ^^t^ifi^fficollS 

[0 2 0 31 -tfitjib. ^<r>mmi^mm:io^^xmmw 
7-2 0 0 2) . zzx\ ^mm!i&m^omis.um^^ 

^m-r^^ti)iv^Zo 2 o o 2 x- 

**fcgiaB$r^ii5rF^®iai^T?$>ixif (;^x3'r2oo 

5'7'2 00 4)„ 

[0 2 0 41 — ;^-7'3'7'2 0 0 2T-*i»!5fcSlgfl#Bg 

rpsjifflrt-c.^jmii (;^xs'P^2 0 0 3) , ^t^m.m 

t>f]9t-r (;^7^s':/2 0 0 5) . wO^lJSSLw 

10 2 0 51 m^x. m^^mu 1 7 ±ieo j: 9 \c 

iti^hotz^^it (;^7'5'7'2 0 0 6) , i<Dmm<^^ 
W}^mi:m.^^tLx^mmm^^^vkm^r^ {y^T-yrf 

2 0 0 7) . W±<©J: 5«:l?SiilS2S:±«lfi6tcov>T^ 
T-f-Si:, HI 1 7ro^llHI-M5. 
[0 2 0 61 ^%fiW^vmu<r>'gm. 
U JSfcJc, 13 2 2Xt)f|12 3tt, iBm«!!S«i51 81;:: J: S 

2 2 2, 2 2 3\Zi:oX^mc-mcm-t^ivX^^ho 

i)K ^m^t&^i^tLxmm^tiltmtliirSimT'—f^ 

1 9^^p>^iJB^-t-'5i:*{-, lem^aasp i sroiaft^] 
[0 2 0 71 T^iiyh. *-f, saffiaa^ci ewsami^ 

(;^7's'7'2 2 0 1) (/^T's'T'a 2 0 2) 

0 5-61 6 i:mm(^^mx. m.t^v >^RmmBm 

^'J^i'ii^bmmt Wryy2 2 0 5~2 2 1 6) « 
[0 2 0 81 Cw-C, ^llt$nfc«lBg<0^n5,^iK til 

m&m^v'^i'<D9cmi^^^^i^'^^^'/'z<Dxhini c^^ 
=ryf22\A) . ^<r>m^m-t^^mMvm%xh^ 



(26) 

50 

{^r5/7'2 2 17). llCtfSeiiKlcgigE^ixfcfi!! 
j/^'llloT-foo-CtS^T'fcoT'b, '>i'i<i:t> 

[0 2 0 9] ^cD^-g-, laff §]plt^a 1 8d ^(O^ 
18) , ^ig^yn:x^'tC*i-j£:-f^^HBMSa5lcSm^^ 

[02101 irfit>^. mm.:^^ y ^ \z.nz-ir^mm^ 
aastt. m2 ^\z.m-f^o\^. y-^—'j^^^—t^hm 

7f.\hhti7'—9t'^ 3'7'2 4 0 8) , Sff^Soe 

SJjgllwl&'a-li (;^7'5'7'2409) . 
^-SSft^SSreidr t»cJ;oT (>^7'y7'24l 

0) , ft«a^«iaajros#JSr§i#im<'. 

20 [02111 [3-3. i^3|ll6?i^^(0^^) a±<0<t 

ftT^-^ «:ia{f tes^ast wra■e{■t':^^ L-ci/^^cfta^Bgia 

«±f!t:<D-5Iffltt (availability) «S|fi]±-J-«., 

[0 2 121 [4. m4mmmm m4mmmwitt. n 
*^8, 2 3, 2 8\cnfL^i-i>h<ox\ mmfii^mmm 

[0213] C4- 1. m4|IJSffJflgro«J5£] 1112 5 
14, ^4|liS?i5J|0«^S:^1-aBg:7'ci3/c5'|21t?ife5. 
^w|R4lll6?i?ll8«:> i^3lliS?^lig»::*Ufc«filci;:^)P 

JC*SJ^S^«tg«!!S«S54~7. 9, 11. 16tt, 

fi±xnwL-rimniifii}tm^(oi&m. xnn^tffjfm^^ 
[0214] ::<Doh. fm<o'mm±xnmi-^m^&!& 

so 2>o 
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[02151 ^<DSio fi^m • nm<^mi^ninmmm^ 

10 2 16] ^tlt, m4mMmmi!i*si^!£>^mm9D!m 
gi54~7. 9, 11, 1 en. miMMwma^hsHsm 

[0 2 17] ifc, rwJ:9/iT^'ir;^Jgie^^x.f>H 
-SBBlf MS^ 1 8 coiaff S®^^ 1 8 b t , -^x. Pjttfc 

[0218] C4-2. m4 3l:teJi5^(^f^ffl] .±sa<?5j; 
# {Clf R A S (Ctil;'J-r 5 felt t?/.C < , -SB#ra 

[0 2 19] -t-zti?*), *-f, m4|^J(S?i?l!Uc*3i,>-c. 

1 7lC7j^tfc#-)i|ii:::k:i75>lC(i*iit-5/!i5, ^<D.^X^ 

fiox^^^. i-f£t>-h. m4mmwmxi-t. f^smmm 

Iitc*ilt5lil2 0Jc:Sl-]C£;i-5lil2 7lC*5t'>T, m2 0(O 

y^7-yrf2 0 0 1~2 0 0 'd\Z.n^.-f^y.=fy'f2 7 0 

i~2 7 0 9(cipx, m^'f-'?^—:^<ofymt^^^^ 

jt8SRAS»cm;^$tu5 (^X3'7*2 7 10). 

[0 2 2 0] ;i(Z)J:5tcffi;»jSix51Sffllctt, ia2 8tc 

ii^'^X(r>mm.^<r>±x<r>m^im.m^m^ ^ix^o 
[0 2 2 1] 02 9(1. ||4|llSJi^ffi{C*3lt^)gB 

fijaasc 1 8 ogafS2&#® i 8 b roibf^^HH 4:^1-7 
iSjFjJi{coi,'>Tia4-c^ufc;^x5'r4 0 1 ~4 1 21^ 

*fJC&-t-'5:^7'3'7'2 9 0 1~2 9 1 2(c;!)P^, itffieii 

r i: roffl«eiS!S->ro^i^^^ffi ^It^^SiiK R A s '-a^ 
tb-f-?) (;^x>'y2 9 1 3) » r(^^;g!i*t«i(ci4, if(o 

[0222] *3t, ^ 3 HiSifi^^fcov ^-C!il 1 ST'n^U 

fc (>^xy7'i 8 0 6) tmmci&W}$ixi>m§:m^m 



(27) 
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oil)<^#)W?r®3 oic^-f. ::<^^Jiii-c-(4, ^zn'Sm 
fiHc:oi/>Tlg|2 ilc:^Lfc^imc*n;t, •lt«eii!S'>-w 

5 (^7" 3':^3 0 0 6) o 

[0 2 2 31 J: b {cffi«t$tt5#«lji«!!aSi5tcBI 

bfmmzM^^ky^^. ^-r, ^4iiteff$flix'{i, «^ 

iaSlfCl 7*^ib^taejt8SRASlctll;^$ixfc^fb4^^ 

[0 2 2 4] A^6<)ICI1. HI 2 5 (cjj; Litig 4 

MJaa^l iSr^ffl^tU, ^tJOfflMiaSgBl li£r# 
20 «ejiKHSDl::>ctt-?.T^-fe;«.3^«i(ia^S:{S, itmfi'] 

[0 2 2 5] ^LT, tSa^SiilKRASSriil-T. itffl 

mwaMiassp 1 1 \z.mmwmt^^'^ ufc»^«im-rs 

i:, #«l»fc*ofcJiSto3SSUl 111, «fifcfliiJt*P^i!:«)fli 
[0 2 2 6] rco«^, mtVmiRX m, L 

30 T®jf^LTV>7tra, *0;a^*^£t*<O2lft(lLri^^id^-o 

igJ^SJ^ix-^Ji^wSfallU-Ci^fctDX-, 
i:/jrc-Ci-C»c, -tixi-e^ffl^^JiofcgSJaaSPl l 

I 0 2 2 7 1 ±IE<^ <t 9 'i^ffi^ i: i: Srfli 

fiKffiiJ»^ad5«] ?) lfex.5*aS^)®«:0 3 1 Ikxm 3 2 Ic 

113 2<0 7D— Ml, Se-g-iF3 1 1 iCioT— fl^ 

40 fSm^Sll, je«i-t-5t-S.T^-fe::^?gljS r^lS^IJ X 
1t«€itKRAS{cg!i^L. C^T's'T'S 1 0 1) , Sfs 
^ y^—iPb LT 7^2/ 7^3 1 0 3) ^ifi4it^<ojfi^ 
iSi§o-C< (>^7^s'7'3 1 0 4) , mm^%<O^Si 

sz-fe-i^SrAISeaKRASJcaittJ-rs (;^7^s' 
1 0 2) „ fe?)mtgi!iagFP;55wr-C#5-^#^»tt 

[0 2 2 81 -^tL-T, fflaeii!SRAS*^P>S{S> S'ir 

-i^t L-c (^^y^3 10 3) mw)^m^mn-r?>i: 

60 (;^X3'7'3 1 0 4) , -tco^tt^fe^Sri^^U C;^?^^ 
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i-^J:t>h. *-f, [13 0C0^X:x7'3 0 0 6T-3EfT$tv 

■Cl^-5*»if9*»Sr«t®-f 2> 7^3' 7*3 2 0 1) . 
102291 rrott, tf^eii^'-willfHSHg^s^il 
tfX'fctvJf (;^r:y7'3201) . i!!;S^:lr^<e t'wftffi 

^©tl^^) ^f&Shi-^ C^T'yys 2 15). 

[0 2 3 01 fliiro«it6^ftagi5A»e>if«eiiK'^co 
^mmmtiwm'px'ti^^t^it (^x:yy3 2oi) . 

(;^7^s'7'3 2 0 2) . r^T?, mismmf^:^ y^-i^ 

^aia5:5S^-t-?>^ — v'T'fci? . s'-fe— i^5r^ 

[0 2 3 1] ■rf£iz>^, m^(ommt)i:Lomimmw^ 

[0 2 3 2] 0*9, iiffl tiPff 7« s'-fe-v'SrSItU Lfc 
mX' j/7'3 2 0 2) , ^Jt)»*:>fc4xfcfFS#*>^ 
|B];iSgig-f-5*-C (;:^7'3'7'3 2 0 5) ©ra»cS(fLfc 

jjfj/ir-v'as (;^X5'7'3 2 0 3) , min^mW^ -yi: 

bTL C^t's'T'S 2 1 3) , ;^^s'7'3 2 0 l^^feCD^ 

\.xnm^tf£^o 

[0 2 3 31 fiH. ;iWj|tft«|<^S»{c*Jl,^-Crt:> 

[0 2 3 41 VM.<Di:b\::nmihy.it.nmMtf£'ot:.'^ 
T^s'T'S 2 0 8) ^i!l4^ffi«ii*p-C- (>^-r s'7'3 2 0 
0 l*>^0#flii£:»t)#x.-rri:-C, frfc^i^ffl^SrS: 

[0235] z.n^bfi'^^ %mi%x\-t. gfifSAaSglS 



(28) 
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1 8 WSa(S«iJt!f #S 1 8 ctt, «-«t«gtoaSPWTi'-fe:;^ 

(i. 0 3 3 (i, ttseiiKd^ibx-i^srsm-rsMs?^ 

JI?®tcot,>Tjj^tfclil7 i:BSI?l«-Cfc5;5S. Sffx-^ 

iihotit^tH-fXhi> (;^7^3'7'3 3 1 5) „ 
[0 2 3 61 /.c4b\ m4llJS?^flii::fc*i-t5> y-b-i^n 

^tc:oi,>Tl2l8{cjr:Ufc7o-f^-^- h tlRl^otoS^ 

[0 2 3 71 C4-3. ^4|llte?i^^03a*] WJkOJ: 

[0 2 3 8] C5. ^SmSJF^ffi] B5^Jffi?f$ffill. » 
ia3£i-5> :i i -C, ;<7 r =f y ^Sii^P $ i^T t , 4x t SIM 
[0 2 3 9] C5-1. m 5 jlifiJgffiO«fig] 051116 

?i0t!iw^«^«fi)ttt, m 1 mimi&\c-:>^^xm i ic^ ufc 
30 afigiQ;Sigp4~7. 9. 11. 1 6 i-a. mm-mnWiB 

[0 2 4 0] * fc, laff SiJ|3?#^(i, iSft;^ s/-lr-v=(C 

.40 [0 2 4 1] [5-2. m 5 mmmm(Di^m'\ Ki±<o a 
bicm^^titcmsmmmmx-it. K^MaifP 1 s <osa 

1 8 a {cS»-r-5KI, 1213 4{;i*f ^d-f^-^-bw;^ 

7^y7°3 4 0 6Tisa5ic/T:-rj; ^1-, 

ffx-^-<-^ 1 9l-IS:St-So Sissji, z.<Di.bf£ 
[0 2 4 2] * fc. Bam io^aas 1 8 wga{Sftijiis^® 1 8 

so c (i, ig{f > s/-t-v»(C;(;x='!; «rS;^L, #^ y-fe- 
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^mmtLX^ML (^7^^7*3 6 15) , 
6) . 

(0 2 4 31 ^<r>msk. «-ffilfigiaag|5tt, «i^«r®JftL 
10 2 441 C5-3. ^sUlSJK^oSbm] «±<0J: 

(0 2 4 51 rrofc*, «tgMaa5*SSft*f3fei: L-CI,> 

(0 2 4 6] [6. memmmm) memmmit. m 

[0 2 4 71 [6-1. m6mmjfm<om^'i memm. 
mmi^infi>±i^m^'^^mm^m^4^7, 9, i 
1. 1 6(om^f£ifi-t, m3mmwm mis) mm 

t'(D^mBmnicir<Dmm<>!}^mm^Mft^nnhtix\,^i> 

(0 24 81 {6-2. fsemmmmoyifm'i ±B(oi. 
0 idflifiE^ixfcm 6 mmjf^mx'ft, ^mn^m^ is© 



(29) 

assRAsicaitii-rSo ifc, SfiSAassBi 7(^i)!if^^ 

^6|ll6Jl!?lit?ttEI3 7le:^i-J;5J-, ^ 

3 70 9) , 1Sfiex-^-<-^ir, «-«fi6«iSa5rt(0 

10 5 (j:^-r ,y7'3 7 10), 

[0 2 4 9] ^SI{ifC*3i/''T, SaflA&SJaSl SCO 

mmm^m i a c m 3 s lOTt-t- i 5 tc, ±e<o j; 

(;^v':y:/3 8 0 6) » ^CO J; 5 'iv'^xi>.:^<^(0 

(0 2 5 01 ammm^m. i s c ii. aisEftiaias'fc if*» 
[0 2 5 1] ■rtj:t>-h. m6mMmmict6\.^x. mmm 

m^WLl 8 s'-t:-s;Sr2imi-5«ia#»ISSrlg| 3 9 

5':/3 9 0 1, 3 9 0 2~3 9 0 8(i, 111 HJSB^-e 
^Ufcl2l8«^jll<0 5*):^X3'7'8 0 1~8 O 8 irB&m 

30 [0 2 5 2] Z.<D^mX\±^ ■ft^ei*^'^Wp< jz-t-v? 
iiUft (X-r s/:/3 9 0 2~3 9 0 7) (CjtAo-C. -tW 

-r-Siii'if 5*»S:*iJ»r-r5 (:^7^s'>'3 9 1 1 ~3 9 1 

^fmMT—?-<-Mc^1iti^i^x\<^^<DX\ 

^E:<or;?-fe;^i4^Sr^I]ffl■^kL (;^7^:/7'3 9 1 1) , T 

i7±7.^m.^-s.m\^f£ti^h (X7's'r3 9i4) , gigs 

■rs^JSg^l^^b (;^7^s'7'3 9 13). 

nS) «s*>ixtf;^7'3'7'3 9 0 2etl^(D^lilcittf-is, 

[0 2 5 3] mm.Bmm^(t><n/' y±-\/stm 

tt. 03 3{C*Lfc7D-f^^-bi:|p|«©«iffi^J«{C 

[0 2 5 4] C6-3. f^emmmmco^^) u±<oj: 
50 m^A^Lti^m&v^mmi^^'rM.<ommiii-s!mtt£i>o 
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[0 2 5 51 C7. %Tmmm f^immmmn. n 

1. 24. 2 9izMft^-tii><OX\ j^SLit^i^tc 

[0 2 5 6] C7-1. «7|liSJI^fi80«fi£) El 

5, -T'i*?*?, m7||JSJl?fin?H:, «-«tgfiiaSl54~ 

7, 9, 11. 16. n fi:}£<r>m^\-t%\%'S&B^h 

-c*i 9 , «-^fico«.ia^f «iasB 1 8 li, 

KroaSc<0^iK<-l^— S'-fe-v^^iEltB-rSi:*. ill 
'^^-RXjmm'^TtXz.i^n^:^ y^-'y<n>%.m\tm.^:^ 

10 2 5 7] [7-2. mTmmwmcyrFm) ±^<dx 
icML. Bmmm2t^yhi7-i'ms.3Am^(omm. 

[0 2 5 8] SSm«iJiSP#S 1 8 c j^{f 7C -'i 

. [0 2 5 9] 1114 Hi, gfiffi$iJi»^a 1 8 c ^5 

[02 60] rr-e> m4 i<D^m<Doh^T yf4 I 

0 1~4 1 0 314, f^lMMWmX'^Ltcm7<D7.7'y 

y7oi~7 0 3i:i^«ic, tsaeitisjcSietLxsm 

SrS3j?LTt^6o iifcs 1114 iro;^f's':^4 1 0 9~4 

ii2tt, f^immmmx'7f^L.tzm7<D7.Tyz^7 0 4 

(0 2 6 11 -^rL-T, 1214 1 (D^mxtt. T.'r yf 4 1 
0 3 i::^X5/7'4 1 0 9 ^rOralT', o fiV^m^'il 

©cfcE(i*iJi®^Sl 8 c(±, ^rcditSfiiigSICol^-C 

3'7'4 10 5) , «ft7^-^"<-:^OT^-fe;^{iSSrS 
*tLTI^< (;^7'3'7'4 10 6), 



(30) 

58 

[0 2 6 2] -tL-C. PI C5lft7C«cBg-r5ttS«5*^t*» 
ofc:4&^ (;=^rs'7'4 1 0 5) . SCtfeofc^ s'-t-v' 

fii:tiq^.SJ) tiTO^ ^7.=ryf4 i i 3) . n^i- 

:^7-y-/4 1 0 2/!i^?j(O*0;S»c:^?). -*s 
%tiMimXfX'fi^^^^\-t (7^y-y-f4 113) . Sit 

10 5 (;^X5'7'4 116). 

[0 2 6 3] fm. m\%'f-9-<-7.^<r>\^m.<r>^x\z. 

0 7) , ^C05im7Ci4»fj§:ltflofc^D*Trc>;< yir— v> 

^JSi:, -igS-^i:, ^»L<^mi-i> (;^rj/7'4 1 
0 8). 

[0 2 6 4] /i*3, m7||JS?I^fiitC*3»t5^ y-fe-v?£0 

[0 2 6 5] {7 -3. m7mi&rm(^^^M^ u±<DX 

30 [0266] ic-rttlf, ft «eSSS?S:ifeS6*)ic 

[0 2 6 7] C8. msmmmm) msmmpMn. is 

*«1 2«c*HES-f-5'bWX?, KES-eSBfSSQfSfflJtflffiKte 

[0 2 6 8] 18-1. f^8mmMm<omm :^<^f^s 

40 ||J6JKflU;:*3ttS^«^«fife^#«lfi8teaffl54-~7. 9. 

11. 16, 1 7<Dm^n. fS4mMmm m2 5) t 
v&mmx$3^7!>K msmmMm^i^ii^^'&m-i. w>4 
%ymmxmm Lfc i o fj:n%^fmm^stfi^\^x 

[0 2 6 9] (8-2. ^8|l;tefl^ffi<^f^ffl) :iWll8 
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10 2 7 0] 1214 3 Ji. m^^mUl 7lCO^^T, ZO) 
^WlitftliOiS&dl (^^T's/T'l 7 0 3) W:Brf*:6«)/j;#«a 

10 2 7 1 ] zo^mx-a. ±mm(DWW}m^^^T I. 

fcm-C {7'^Ty:f4 3 0 9). m^^m^l 711, 

L (;^7':>'y4 3 11), iBfI*aSSfi5i:flifi£A3;Slfil<Ofl!l 
ic, ^llgiO-Sgp^siot^ibb-Ci^/ii^J^lci, ^:<03S 

10 2 7 2] C8-3. %BmmWM<r>^m &.±.<Oi, 
ov^-ctt, *3l5oSftat)f»Jt»lc*f-t-5«iKiJ5/jr< /£5 

[02 7 31 flil|g|lt»05!^Sri?ei^0«-«lfig«!i 
[0 2 7 4] C9. ^9^iS?l^ffi) »9|liSJi^{S(i, i« 

*«i sjcm-r-stw-e, Pn:ttiBg©«i8g*aagi5o 5 

[0 2 7 5] C9-1. m9|llfeJi5S8<73«fia) wW^9 

mmwMxa. ^mmimuA-T . 9. ii. le-^ 

(0 2 7 61 **:, m9 3liS?l^fi8-e«:, ^©i^'i^®: 

m^'n:m%tti:i,Sio\z.m^^kix\<^i>. zz.x'm±& 
til, #3sec:tw«i±$^(siHgsr«-rft«-cifot), 



(31) 

[0 2 7 71 Af^WfCIt, m9llli6?KliJ-*5l:t2»«fi|ft!. 
tV, ^S-^HgiaSgP 4 ~ 7 , 9, 11, 1611, :L(Diio 

[0 2 7 81 19-2. m9m^mm<r)ifm'i ±^<DX 
10 oizmi&^iit:.m9mmmic)o\,^x. «-«^*aagi5i 
7«sif^#iui, ^4ii!sj^fli«)igi 7{zmci>iiK 

-K!?a:T(^^»ft^Illttflg<^j|ltil (Ell 7(75;^xs/y 

1 7 0 2) T-(i, m4il;te?i^ffi;c*iJt^ia 1 9 iS'tC 
9, 04 4{c:n%-f J: Kfa^r ?:SSaE-r 5* 

-e (;^7'5'7'4 4 0 7) , #>'N— K!>3:.rjCOV^-CjE^ 
t)^ifoi)^(Dmm^mi^i C^T^y^A 4 0 2) o 

[0 2 7 9] m9mmmm\cin-fi>mf&f&mui 

7»1, #«ltfeftiSSi5©^»rt^»i:tftfl8roillttl (^t's'T' 
1 7 0 3) »i*3l^-C, m4|li6J^ffilC*5tt5>02 6 irS 

KRASlcjgtii^S (^xs'7'4 5 1 0) . 

[0 2 80] r r-e. «^*assi5 1 7 »c*i»t5e^*K> 

(H(o^m^^-h''^=^T(DWW}Vtwncm^^'x. m±&t 
vx^mmmmmcmm-tio «-«tBB*aasi5r±, 

[0 2 8 1] -t-/i*?*>, ^^t!cgm®JiS?->^7^-i^S:«^-r 
sa^cO^SBJl, ^:ix^:-ix, ^ililS, «il^B. e 

«itg-r-sj:5{c«fie$n-ci^5. ei^^asgpi 711, r 

mmt Lx<D®±&^na-ti>. 

40 [0 2 8 2] 0ij;ttf, m 4 6 iCTpTMXit. ^SC0=&gB 
5J^{C-Ot^TMTBF (Mean Time Between Failures : W- 

l.^5««J-C$>5o Crom-C (a) (l«t±Sm-^<07ct/£5 
iWaSr^U, (b) Jl, |garo*iifl8tw*£:i:-Cflt±«sfg<b 

[0 2 8 3] ^ajxtf, m2ii^e(^MTBF;4SeiiSlttlc 

tm^x\.^i,mm.tB'&mm^^ikm^\.x\.^i>mm.x 

so II, ^#C5^®(OJi5!6S«i^Srt:iS!<<C^. 
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[0 2 8 41 mm^mU<r>i.b\z^ nt-o^ttBt? 

[0 2 8 51 f /<f*:'*), 1114 711. m9|llfe?i51!gtJ:*3l,^ 

LTV^-SS'&fc'J-t (;^-rs/7'4 7 2 1), E^fUfP^;^ 
s/-tr-i?roWiai^;^')jg-t--iS (;^X3'7'4 7 13.47 

0 1, 4 7 0 2) . toX'^i^^m-tl-t (^'r-y^4 7 2 
1) . (:=^7^s':/4 7 1 4, 4 7 1 5), 

ISl«T?*>5o 

[0 2 8 61 C9-3. fS9mmfm<Di0}^] KAiroJ; 

^{c, msmmmmx-n. mcmm^^tc-f-ztii^x'^ 
nm^X'hi>^mm!ii!m^<oot>m±8iiiScWiom 

[0 2 8 71 [1 0. ^1 oHlSJi?®) ^1 oil:te?i^ffi 
rt:. i«*3®l 4»im-f-5fcwe, s'-fe-i'rojXiS^Sr 

[0 2 8 81 [1 0-1. f^i omMMm<r>m^} 

7, 9, 11, 1 6/<ci:'(D=§-|fi5ll, 1114 O^'i^T-^Lfc 

f^immmmtmmmxh^AK mi ommMmictui 

[02891 [10-2.^10 mmifm(oi'Fm) m 4 
8(1, ±m<nxo\m!^^iitc^i ommmmiz-m^^ 

iBff ^taSB 1 8 (DSi^m^^^ 1 8 c is, ffiffi^itK** 

2.0 gam*a:Siici s rc)^H^t»J^al^^ 1 8 c 

(1. ^(D^Ji-C'Ji, ^ilfigiaSgP/iSg^igL/cfflffieilM 
^c:o^,^T, ^7 3l^6J^^S^co^^t^l214 2i:::a^Ufci:P« 



(32) 

i^SrSfl-r-S i: (;^7^:y7*4 8 14), mS^^^-T^ 

L, S^ap< y-fe-i^ro^CiS^ria&L (;^7^s'7'4 8 1 
5) . ^(Otf«eii^^^e)ro> 3'1r--:^SrS(Sb-CV>6 

[0 2 9 11 w (Dm-^, ^mm^&muii. 049 ic^i^-r 

10 4 9 0 8) , if:.m^^^Ltc:iti:m^^^<r)i^T^r- 
-^:^\zm'&-r^^£t'LX (;^xs'7'4 9 1 0) , Zfi 

■r^ikom-^'^?^ s'-lr-v'QMS:, ■IS«lgitK'^«>i@ltll 
[0 2 9 21 [1 0-3. ^1 0||JSJi^ffi<^S!lll:] WJi 

(Diptc, mi ommrmxtt. j3^ft5E»<osfr7< s'-tr 

20 — :;o5-ii#^Sr)«<!>:7^-^"<-;^»-S»u, ^o^S 
nx^^LtcA^izjt^ CX^fj:'^tcmm^£WB^mi:t^ 

[0 2 9 31 ii 1. mi immmm miimmMm 
»i, a*«i 5(c*rjE£:i-5tro-e, ^■'iee/iif 
b tim ^ -5 ift® *)ic t'roaffi % 7 7 5 ^ , 

$ COS:*:® i ft/hfif Sri^*^^* bixfcJi? 

[0 2 9 41 [ 1 1 - 1 . Hi mifiji^ffirow^) :i<^ 

mi l*J6?F?ffil-4bMt5«-^B6«^SiaS4~7. 9. 1 

1.16 fj:if<o^^'^it. mi mmjf^Witt6mmz.m^ 
40 $iT,Ti>5*s, mi immmmicisi-timmfiiimiKi i 

fl, ^f«ejS^HSD^:^^LT, fflP^tK^,^$ritSL 
xaEx-^^Pp^^it'S;^ s'-lr-i^QMSrSCtSlSi:, 

{cutjeS;§:> s'-tr-i^RMi: LTtli:^-f-S J: 9 

[0 2 9 5] >EtigMsa5 1 6 II, mmi&mu 1 1 
so [02961 [11-2.^11 mmmmi(Di^m] w± 
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gPl 6(CJ:oT«^$i^S^^7 7<0^>iJ€^ll5 0 (a) 

[0 2 9 7J ±IE(Dj:9(c«^-r5tf«(0 5-ibil*<^^J- 
1215 0 (b) (i®Sx-^*a;Sa5'^WPo^^-ar> S'-fe— 

nS^LSas 111*. ^lf£ if IC^ LfcSMx— 
10 2 9 8] m^. ia*<D»r«1iCioltSi£tI.^,(^#t^S: 
10 2 9 91 rntc J: 9 . ^Jxtf , 1 B#r^*S-C-«^f 5 

7«*iliffi(?3iii^»!is 2 0 0 -cfctvrt i 8 i 

10 3 0 01 [1 1-3. mi l|lit?I?!jg(D^*3 JJl± 

1 0 3 0 1 1 ci 2 . itL(r)mm<omm) 

9. 11, 16, 1 7/£ir<o«fi£-^. #a7^-i?co«^ 

[0 3 0 2] 4fc, ^mw-^mm-r^^-y h'p-i'(Dm 



(33) 

9 . ^a];t(SFDD I -^E t h e r n e t J^Cif ^»?3 g SfC 

/\^fii}£<r>^mk^^%n\z.W^WL\.Xhi.y<^\.. raft 
IS:^>f iJ^fi^i^^^fil^m^i if J- J: o -cumi-fe w i: t> # 

[0 3 0 3] 

[HBOfS^/iSiBJ] 

[mi] ;*:^egcomillliSff^ffi»-fc"t:^2>^«!ci£^M»-> 

[H 2 ] *^l^com 1 %mm\z.ii\>^XW^^i\,^/- y 
•fe - v'rofllfig^aj ^*-r«t;t:lilo 

20 [ins] *^|q(om^l^ls?i?^i^-*it■t5BB^fx-^5"<- 
[m 4 ] *«p^com 1 iiiSJi5®{ct5»-t sffims®^®© 

iia 6 1 *^p^com 1 iiJfiJi^iii-*>-»^ ^>g2ms®#© 

1-70— f^-\r— bo 

30 [my] *5l0J<Dmlll^6?i5lii-*5^-t5ia(t$lJ^fl^s 
[ESI *«WcomilliS?l^ffiiwt3i'^x. g2fi©JI»^S 

[0 91 *^B^<^m2lllifiMlffitJ:*jit-5^5-»i£«»Jt»^>' 

[01 0] *^P^(?5m2|l:te?i5J®{c:*D-»t5Emx-:5"< 
->^co«fi£«sJSr*-rSl^llo 

40 [mill imwi<r>% 2 iiis?K«n::*i»t sBamae^^i!: 

101 2] *^BJ<^m2llM?F^«g{CtJV^T. g2^t^J^»^ 
•f-7n-^-r— ho 

[013] *^pJcDm2ll^lff^ffi^r^^^,^T. geftsijiw^ 
[014] *%|^rom2ltlffi?i51!l(c*Ji^T, B2f§a## 

50 ho 
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[02 01 ^^m(om3mMmu\cin^i>m^!i&m%<D 

i:nou^^7^-^y°-f-'r-yo 
[1112 ii :ip.^mn^^%mwM\^ii\'fi>^^«iiim<D 

[112 21 *^?«rom3lll6JK®{C*3«-t5iH(§«!;aB5l- 
11112 3] *^?^<^m3|IJ6?l5fll(CtJttSSSffltoagPtC 

in 2 4 1 *ige^<Dm 3 iiieji^fiucjbMt sEftJaa^jc 
11112 5] *^p^cDm4 5iiS?F$»ii*5i-ts^^»gltai'JiJ? 

->;^7' Aro«fieS:^^tg:^D s/ ^ El. 

II112 6 1 ^^m<Dm'imw&^&\z.iov)^m%7'—'f^ 

102 71 ;*:^B^ro^43llfiJi5«g{c*5i:t5«^*ttagB«o 

[02 81 :^^m(ow.'^nmm\^ii^^i>w^^^&^^ 
[1112 91 *^w<o^4ii«i3i^iiifct3»:t5Ema®^a 

103 Ol *^B^(^m4SIJgff$^lc*Jft5jiS{t#a^5 

[03 u ^mR<r)W,Ammm^^ii^^x. ^latgw^s 

[03 21 5(i:|8Wom4|ll60fiS»;:*5t^-C, #«itB*aa 

103 31 *^pjcoB4ii:KJi^ffijc*3t>T, lamsijp^ 

[03 41 *l«0J(Om4llJSJf^SI(CjoltSSeftS^^© 



(34) 
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■f-ya—f-^— h. 

[03 5 1 *5liq<o||5 3IJS?Klilc:*i»t5SafS7'-^'< 
[03 61 *|gl^«^m5|llSJl?!l§tJ:fcV>-C, IBfSSiJffll^ 

[03 71 ;*:^l^w||6|IJSJi?S|{ct5V>-C. tefiKAaaias 
©ibf^^NSro— lasSrji^-t-^D-^Y- h. 
[03 81 *^?^<0^6||JSif^fig(Clolt5Sa{fSiJ?»#© 

[03 91 ^^l^w^eHiteJi^ffitciii^r. mmum^ 

[04 01 *^?^W^7lliS?f5«(C*3tt5^^»SmS'JP 

[04 11 *^l^w^7|l;^Jf$®(c*3t^-C, EfSSJ^S^ . 

-f^n— ^-ir— ho 
[04 21 *^0Jco^7|liSJf^®{c*3l-tS«mT'-^'< 

- >^ roeiise^j ?^*-rm^0. 

[04 31 ;^f|^<^^8|liii^ffi(c^->t2>fl|fig^S§IS<9 

[04 41 ^f&m<^fS9Mi&i^mci6\-f?,m^ii}tm^<o 

Wsi¥^m<r>-U^7fi-ty o-^'r- ho 

[04 51 ;*:5ieqro||9|lliSff^«®lC*3lt5fllJ5£«!!Slff!ro 
thi^^m<r>-^i:7n-ryo-'^'r- h„ 
30 [04 61 :^^m(Of^9MMMm^i^i^Z&-^S.ic^^^ 

it^Tf^i'M (b) o 

[04 71 *5i?^»^9iiigji5ffiiciai>-c. 

-t-7n— ^-r— ho 

[04 81 :^^m(Dmi om^wM\c^^^x. nmmm 

Tj^-f^a— f=-^— ho 

[04 91 :^mm<r)mi onts^^icjoi^-c, «gg^a 

WM^Ti^-r^a— ho 

m5 0] :^mm<^mi inmmmicio{-fii^7y(o$i 

Wt^M (b) o 

[05 11 *%W<^lll iHiSJ^^J-fcv^t, Pp^-g-ar^ 
s'-tr-v'{c:*f-r^)®ffiA!!!agBl 1 A»p><DI£:^p< s'-fe-v? 

[05 21 ?¥5t5aW{-B§^S5^»i£«i»Ji9'>^TA(D- 

so [f^^(7?tftegi 
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5 -H-S^toSgiS 

5 a -Vf^Vm.^Wi 

6 •••Ul;f:*!!.sa5 

6 a-ttl;'3«lS^® 

7 a-DBte3S^® 

9 a -^S^ii^gl: 

1 1 -aEAJtSSB 

I 1 a -SffiMfa^S 

I I \i-mm.vm!S!><r>mmm^m 

[1^2] 



59 



1 2-- 
1 3- 
1 4"- 
1 5 • 
1 6- ■ 
16a 



1 %h-%^>)m^<r>m^wm^^ 

1 7"-^fiE*aaifl5 

1 s-sEmiiiags 

1 8 a •••ga(§x-;J''<-:^ 

1 8 b--iaffs«k^a 

1 8 c"-S5ifSija?¥® 
1 8 d---ffi{f^f!t^© 

1 9 •fl|fiE;x-^'<-;^ 

2 1, ^-nm^m. 

2 

2 2a, S-^!lf— ^-^aSB 

2 2 b. C •g^^7>l'rvbSIB 
TAG-S!i • glf^,«ro^^lS»<Dtff«eil 

H S D •JSMr-^tOif 

R A S -«^€'3(^ft^€SSS 



[@3] 



171 



«5a f 
1*1 1^ 



foa f 



D£3 J 



1 



3RQ 



Sei no 



mi ni,'. 



aa 





o- 
o 


stn 








o 















9 



-4i 



STEP1701 



S1EP1702 



SIEP1703 



8TCP17M 
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